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Dau, O'Rourke, Williams 
Cross-Exam by Bayly 


Yellowknife, N.W.T. 
Move 1am to 7 5,. 


(PROCEEDINGS RESUMED PURSUANT TO ADJOURNMENT) 


MinoCOml se mr. Commissioner, 

I am well aware of the practice that we've established, 
Of Submitting corrections to the reporters for inclu- 
Sion in the Monday transcript of each week. However, 
there should be some exceptions to that, and it's been 
broughe to my attention that there is an error in 
yesterday's transcript. In my statement at the opening 
it speaks Of Federal Civil Servants who have succumbed 
to the Inquiry.” 

( LAUGHTER) 
Thatewmey  rerlect the thought; at doesn't reflect the 
accuracy of the -- it doesn't reflect the remarks. The 
word, of course, is seconded to the Inquiry. I'd 
appreciate it if that correction could be made by the 


PeDOLrtCer Ss . 


PHILIP HARVEY DAU, 

JOHN RICHARD O'ROURKE, 

GUY LESLIE WILLIAMS, resumed: | 
CROSS-EXAMINATION BY MR. BAYLY (CONTINUED) : 

QO Mr. Dau, when we left 
off yesterday we were discussing aerial seeding, and 
Mr. Genest has said that he will be producing a panel 
on this and I won't go into the mechanics of aerial 
seeding; but as it relates to the procedures in the 
construction of the proposed pipeline, could you 


answer the following question: Would seeding be done 
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1 on winter roads as well as on the right-of-way, to 

2 | your knowledge? Is that anticipated? 

3] WITNESS DAU: Yes, it would be. 

| 

4) QO And the experiment that 

5 | was done was of seeding on winter roads rather than 

6 | on anything else; is that! correct? 

73 A It was on a winter road 

| and also on a well site, as I recall. 

9 | Q Now, moving over to you, 
10 Mr. Williams, and I'm going to tbectalking about "snow 
a) roads, Could you, tell us about Amenetmeduction: im ground 
12 | cover after a snow road has been built? I'm referring 





| 
13 | to a document on which you rely, No. 462, called: 
ij 
14} "Inuvik Snow Road Environm ental Assessment, 
15 | kRefexence ®Report J urie 277g 74 
16 ithave tatcopy of that. 
7 WITNESS WILLIAMS: I have a 
o copy ;, six. 
a Q Have you? I'm referring | 
20 | to “page "7 (of that*report: under 61, “Vegetation”, and 
21 if I might just read this paragraph and ask you to 
22 comment afterwards: 
23 "Taken over all transects, the mean reduction 
24) in ground cover due to snow road construction 
ae and use was 45%." 
26| gable 1. 
a "Plants most severely affected by the snow 
238 | roads were the evergreen shrubs (ground cover 
on reduction of 75%), followed by the deciduous 








a Shrubs and the herbs with 69 and 67% ground 
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reduction respectively." 




















Plate 2. 
"The lichens and mosses were left severely 
affected, showing ground cover reduction of 
43 and 25% respectively." 

Now: ab ca dkcokt atieretore nite Gore 
that paragraph as meaning that the plants that stand 
up higher above the ground were more severely affected 
than the ones that are low to the ground? 

A I would say so, yes. 

Q And would it be fair -to 
say that plants that were low to the ground may have 
been protected by the plants that were higher up? 

| A During their natural 
growing processes, are we speaking of, or during 
construction? 

Q Mowvasetiinking Of during 
the construction and use of the snow road, that they 
provided a cover to protect, in other words the ever- 
green shrubs stood up perhaps a foot or two, would 
have provided a protection for the lichens and mosses 
which are pretty close to ground level. 

A I wouldn't expect that, 
MrosBayly, bul) lecam tucay with certainty. 

Q All right. Were any of 
your experiments done in areas where there was no 
higher ground cover? In other words, where there were 
only lichens, mosses and perhaps some scrub willow? 

A This is actual snow road 


construction research work in more northern barren 






sS8e ee 7 
atts seni wale 
Yivea vd MEX ROD 


























Va 
i a ~ 
ilov tymeqever mois 


fn 







iiotsvea sie sxew eBnrom bas BASHOTT 
QP 
ee y 
O MOLtovlsy Teves bio paiwote vbsdosiis 


Oo) abs 
ylevisoaqes® #26 Boe math i 
a Ww 1 _ 


7 4 
bABIS Nett Lcansi aie tcd3 


DILL NSem oe = THC sal : ie, 
botpatis yforovse)sx0m e109 bmyoz (sit SUBUMEgedpi 4 qa | 

iwozp end of wol s18 3sf9 #6ne ens nnrit ® 

ad 2° ys Dbivuew A | - 

od 4 Lew Baa iJ 

nee GF OF WOl Siow sols #2an bg oad yee .* 7 
a 


Ta | exew. ted toile afd yd besoetosGg nead 


et } j Wau 2 bE 
. - 
nh ’ . (TO BELA OG SW G28 ,eseseoe sa wn Lwoup ef : 


“nodtouwvs eno | 


PALI it @ew J 0 
yons 3 4 wore off Io sey SHS Rosdoustsnws eft 
“¥9v9 Is0FG of Joste%q os zas¥oo_ so Sel ryerg 


Bivew . ow took 6 egsrisq qe boose ediuins ssenp 
Saee—u ‘i ef3 403 notipeyoag eB Beiivorg over 
favel Banerp oF sofa yidang ots rip cal 7. 

,o HOF CA9 inivow I A - - 
(Jiiéotiss Atiw yae Seb 1 aod oe y 

. , 


OO WAS SSW Det LA a 


c 2h7  Stai3 Sr oriw 2633 & nt 906 esmdome 
i 





Stew eaten? otedw ,ehiow +zeddo al smeveo. Ba 

Swoll iw douspe emcea acondten bas 2ae880m 
bsor wore letgan a2 allt? A, 

neried mtofsronm stem ad Anow doxseeot 

, 1 te 

a 


wet a3 


A es 


4825 


ALLWEST REPORTING L.-TD. 
BURNABY 2, 8.C. 


bo 





t> 




















Dau, O'Rourke, Williams 
Cross-Exam by Bayly 


areas? 

Q Mest 

A Not by Northern Engineering, 
no. We did observe work done by others in Alaska and 


on Richards Island, fom instance: 


Q Did you observe it at the 
winter stage or did you observe the results after the 


snow had gone? 
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A More in the construction 


stage, I am sure that our botanists have looked at 


the resulting disturbances following the summer tT have 
: | 


iBKORE 


Q Now, the damage that 


is referred to in this report appears to be damage above 


the surface of the ground, that is to the part that 


you can see without digging into whatever Soil Ehexre «is: 


Have you been able to update what is in this, LEpOrt 
with observations of whether this species under the 


snow road have recovered some of the destruction referred| 


to in the paragraph I have read? 





A No,. this report, Mr. 
Bayly, is dated December '74 and that was based on 
observations last summer and last fo. 

Q So we would have to wait 
to this summer to be able to tell whether the 
recovery had changed since a full season had passed | 
after that report. 


A That is certainly planned, 


yes, to keep monitoring that test site. | 


Q So there is no way of telling 


at this point whether the defoiliated species put out 


new growth as was anticipated in this report? 


A No, but I think that 


Phe report. goes. on to. Say 7 to observe that the 





change in the active layer thickness, at least in the 


first summer following construction was not 


appreciably greater than that in the adjacent undis- | 


turbed area. 
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Rivne Y 2. th. . 


Q NOWeMenat ws ther soi rnather 


than the species, thatis that the active layer 


depth did not change appreciably and’ more than a centimeter 


or two in the area where the snow road was constructed, 
Ls) that correct? 
A ihac mer correce: and I 
would think that is probably one of our main concerns. 
o Well, was any test made 
on the compression of the soils in the active layer as 
a result of the construction of the snow road? 


A i do. mney lasik, Sor. 


Q isnociee* that in. “the report 


| it suggests that the average depression caused by 


} 
i 





the snow road is one centimeter or a little more depending, 


Yon Wnerervour took your readings, is that correct, an 


average around one centimeter? 


A Pwenink theatres correct, 
yes. 

Q But nothing was done on the 
compression of the -- 

A Measuring the compression 


OL ithetunderlying So1l”"in*the™~active layer, no; Sir, 


| that was not done. 


Q ATI *righe: 


Has anything been done to measure 


the effect of the burning of the brush piles that we 


Saw in your slide and its affect on the vegetation and 


| revegetating? 


A Are we still talking 


about the fntvik soit “? 


| 


’ 
{ 





| 
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1 Q We are talking about the INuyik 
| | 


test site, I believe there were some brush piles you had 


ft 


3 | shown piled beside the snow road which you aaid would 


be burned. 





A Noe Corn ei saLg Ib 


Si would be put through a “chipper at a later date, 


7) Mr. Bayly, now there may have heen one ot two piles 


8 | burned for experimental purposes, but mostly the 


9 | brush cover was put through a chipper, a chipping 


10 | machine. 








ba QO PA ie ohite. NOW pe 
12) am wondering, Mr. Commissioner, I realize that this 


Da sexperament, is, still an; ongoing one if Arctic Gas is 





intending, to produce. results after or dur ingthe summer 
15; of what has happened in this Inuvik snow road and 


1G if we will have the benefit of those perhaps in the 


17 | biological phases of the hearings. 
| 
al 
13) MR.MARSHALL: I will have to | 
19 get that information and let my learned friend know, 


29 | I do not know what the answer is. 

21 | MR. BAYLY: Now, moving on, Mr. 
22 | Williams, to the harvesting of snow from lakes or 

23} rivers, now we saw in the snow road project that you 

+ | had some heavy equipment thatyou were using to do 


25: the harvesting. Would you contemplate using that 
g * Pp 





kind of equipment for harvesting the snow or are 

special machines going to be used or designed for this 
28} purpose? | 
29 | A Well, similar equipment to 


oy) thar, Mrs Bayly, with the addition of Peter"s snow miller 
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Cross-Exam by Bayly 


to ™load the snow onto; trucks, if intensifies, it in- 
creases the density of the snow and so it is a more 
economic haul process, there would be that kind of 


equipment. Sleigh-tract equipment would be used, 


| soft tract equipment for early snow road construction 


/ processes. 





i 
tn 





Q Now, I am concerned 
about snow harvesting on the north slope of the 


Yukon and I am wondering whether it has been contemplated 


| that you will be harvesting snow from the sea ice. 


A that was not included in 


; our plans, Mr. Bayly, on the coastal plain we plan the 


'use of snow fencing mainly -- as the main means of 





| 


accumulating snow. Conceivably around the stockpile sites. 


| if snow was required that had not been provided for 
by snow fencing I guess that this is a possibility 
but We dO NOt =~ it is not in our plans or would I see 


hit used extensively of harvesting snow from sea ice. 
{ 























7 a 
“ni Si ,SSL2RSnSbIni 2t , eApras - osntg’ 


‘tot! @ 2£ $i oe Bas wont ont to 





) 
boniv tent od binow steady .e 
Beau of bluow Jnemqtepse Joeitd- dee 
colyouyjsnco beoi wone ylise rot sAemaLupSs z 
S 
: > > ate [ i Co 
és te qo fs10n eds ao OATsagvien ane JES: at 
mers 1 gad sad ¢t tsdpedw patieboaow ms I ‘Bren Heavy | 
ten. 2 add mov} wore prhideeyvuan ed LE twaey gifs | OF 
f : 
¢ 

| t j io \ are 
. : , r a " 

Li 5! f i >. t ho eae) Vv lysed me 4 | ,anslq THOS ' a 

‘oO ensan Hiem so ++ yiniesm ptivas2 wore Fo sen) *> 

. NY 

afit bite) [dev tanned Oe ae ee : 
f 7 
‘ z 
Ivoug nesa had Jed’ bertinpes esw wore ot eI 
“4 
“ & ds eirtt Jandy seeco 7 pr tons? Work yd cr 
TO Bie t ton #L ¥£ == Son ob ew Juu) ** 
ois wona potseavren to ybeviensyxe been F2, 
} 


ALLWEST REPORTING L-TO. 4830 




















er Be Dau, O'Rourke, Williams 
Cross-Exam by Bayly 
ft 

1 Q And I take it it will be 

2 | necessary to use the snow fences because there aren't a 

3 large number of significantly large lakes on the North 

4 Slope VsromoOwhich you could just harvest it the way you 

>| did for the Inuvik snow road project? 

6 | A Wel PFOpe think “the™snow 

7| fencing concept is considerably more economic than 

- harvesting from lakes, Mr. Bayly, and the Yukon Coastal 
9| Plain lends itself to this type of snow accumulation. 
| Q Nowy VZl4L *have* it 

a ecorrectlyytheny, Vou would @ put tupea snow fence to gather 
12 | the snow, and then you would gather it right off the 
4a land, would you? 

14 | A The snow fences would be 
15 | on or close to the right-of-way and would almost be 
16 | used in place. 
17 | Q In other words, you would 
18 place the snow fence to the windward side of the right- 
19 of-way and the snow would gather right on it, and you | 
20 would compact it right where it was. | 
21 A Generally, yes. 
7 Q And you feel that would | 
me give you sufficient snow, perhaps supplement ed with 
ae snow-making machines? 
25, A Yes, and conceivably | 
a On some occasions hauling snow too, but I just mention | 
ae that our main means of accumulating snow on the Coastal 
= Plain would be by snow fence, but all three possibilities 
29 still exist vin othat ‘areay- yes. 

i a eee Q AVY right Mow /p*1f yyou 
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were hauling snow, would you have to build permanent 
roads to haul the snow on, or would you haul them 
along the snow road, or build another snow road to 


haul them on? 


A Tt would be necessary to 
have the proper equipment at the proper location in 
-- at the beginning of the construction season where 
water would be -- the equipment would have to be near 


a source of water. 


©) Sopmoukdittthave pro.be 
dropped by airplanes or helicopters, or how would it 


get there to the appropriate place? 


A It would come by barge 
in the summer months, the summer months maybe a year 
ahead, and move in the winter to the appropriate 


location. 


Q Nowel étakesstethat.along 
the coast you probably will require some snow-making 
equipment in terms of machines for man ufacturing 

* 


gnowpmestthat econnect? 


A It would certainly be 
the plan to have them available if they were required, | 


yes sir. 


Q Now is it contemplated 
that all the water for the creation of this snow would 
come from the rivers and lakes, or would some of it 
come from the Beaufort Sea? 

A Nowaarwouldnviesee 
using salt water for snow-manufacturing. 


Q Now when you say you 
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Dau, O'Rourke, Williams 

Cross-Exam by Bayly 
wouldn't see, does that mean that it's out of the 
question or is it something that just hasn't been 
considered? 

A It really hasn't been 
sernously considered. 

Q SO as, €O any ampact of 
leaving salt deposits on the land is concerned, you 
would have no experimental information on that? 

A No sir. 

Q NOW eS ot true that 
the track vehicles havé a more destructive effect on 
Snow roads than rubber-tired vehicles? Are they harder , 
on the snow roads than rubber-tired vehicles? 

A Oh, it partly depends 
on how the vehicles are loaded. I think normally you 
can get a smaller unit pressure loading with a track 
vehicle. On the other hand, the cleats on the vehicle 
would have a disturbing effect as would chains on 
wheeled vehicles. I would guess generally that track 
equipment on a snow road would maybe be slightly more 
harmful, but it's more to the surface rather than 
getting deep holes in the road because of the heavier 
bearing pressure per square inch. It's hard to 
generalize, I think, Mr. Bayly. 

Q ATT a ght. ** Now’, in 
your experiment we saw the photographs of trucks that 
you had said had done a large number of passes on the 
snow road. Did you do a large number of passes on the 
snow road with track equipment as well, or was it 


really restricted to rubber tired equipment? 
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Dau, O'Rourke, Williams 
Cross-Exam by Bayly 
A It was pretty well 
restricted to rubber tired equipment. 

Q Is it contemplated that 
you will do similar experiments with track equipment 
to see how the roads do stand up to continuous use 
Dye chacesOLre ae machinery? 

A Not really, Mr. Bayly, 
because we have shown in other view graphs that the 
full width of the right-of-way will have some protec- 
tive snow cover, and not to the same extent as the 
snow road itself but track vehicles are usually slow- 
moving equipment that can progress over rougher terrain, 
and probably they would travel off the snow road. 
Certainly the construction equipment, the side booms 
and other pipe-laying equipment would not be running 
on the snow road, they would be on the working surface 
Of the crignt-of-way. 

Q So if I understand it 
Men, wctwere TS bart Of ther right-of-way that will not 
be Snow road, and upon that, that will be close to the > 
trench, I take it. 

A The working area, yes. 

Q AndmMEnat wont have’ a 
snow road pad and that's where the track vehicles -- 
the side boomg etc. -- will be doing their work. 

A That area will have a 
protective snow cover but it will not be as deep or 
as thick or as well-finished as the adjacent 30-foot 
wide snow road, which is on one side of the right-of- 


way. 
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Dau, O'Rourke ,Williams 
Cross-Exam by Bayly 


@ GWi LLG} vinkyouxrgZopinion, 
be as protective? 

A Yes sir. 

Q Now, would it be built 
under the same methods of putting the snow down and 
compacting it, or will some other technique be used? 

A Well, in»a normal year, 
Mr. Bayly, we think that the natural snowfall compacted 
on the working area of the right-of-way will be suffi- 
cient to provide protection to the vegetative cover. 

Q You don't contemplate 
that this will cause a depression very close to where 
the pipe will be buried? 

A thas has snot. been, our 


experience, no. ; 
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Cross-Exam by Bayly 


This is roughly what was done 
ac@Sanysault-over several thousand -feet* of line, or 
a couple of thousand anyway, but the heavy equipment 


worked on the right-of-way on compacted snow and 


| without serious detrimental effects. 


Q Now, this i gather, though 
has not been tried in the tundra areas of the north 
slope, is’thateorrect? 

A inact -is*Ccorrect, except 

the tractors that are used to move rigs and whatnot, 
Mr. Bayly; the snow roads that they use are certainly 
not to the standard that we plan for hauling 
pipe along the right-of-way. 

Q And what has been the 


experience with them, Mr.Wililiams, have they left 


| depressions or have they not? 


A From what I have seen, 
it wees sdone carerully ; there 1's "very “little 
depression left. 

Q Now, when you say if it 
is done carefully does that imply that each operator 
has to be specially trained to be careful in the 
techniques to avoid this kind of damage? 

A He certainly needs some 
INSELUuCctI On, yes, and some’ watching, probably. 


Q Would it be possible 


to build a snow road to insure that you did not get these 
depressions right on the working surface or is that 
our of the question? 


A Well, I think saat 
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Cross-Exam by Bayly 


depressions are generally caused when the tractor 
blade gets -:down and knocks the vegetation off. The 
vegetative cover, Mr. Bayly, and this is where the 
problem starts and we would plan to do all we could 
to avoid that. 

Q Alt right, how would this 
affect your response number 25 to the concerns expressed 
by the Government which deal with snow roads. I 
believe that you have a copy of the responses. The 
last page of 25, the sub-paragraph D and I will read 
tietonvou, Mr. Walliams. 

"With the application of additional snow to 

the right-of-way the delayed construction 

season:could be extended longer than 

that shown in the application schedules 

if allowed by other environmental con- 

siderations. This was shown to be possible 

during the inuvik snow road test when 

heavy traffic was possible after May 6, 1974." 
The fact that you had not contemplated building a 
snow road in the working area, would that affect 
the response that has been made to question 25? 

A No, Lodo not see any 


problem. 


Q Do you know what I mean, 


that the snow might disappear off the working area before 


your snow road was unusable and damage might be done 


although the snow road area was perfectly sound? 


A Yes, the thinner the 


snow thickness, certainly the quicker it will leave, 
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‘| but not by many -- I would not think by many days, | 
- Mira yaya 
3 Q Well, Mr. Williams, who | 
| 
*T as going to decide when that point has been reached and | 
ot on will that decision be made from the point of view | 
© of engineering expertise? 
"| A As to when construction | 
° | muet cease because -- 
| Q Because damage could 
"| be done to the working surface. | 
sea | A —— damage may be done —=— 
eet would think the owner that he is vitally concerned | 
ro | hoa the “right-of-way is not damaged to any extent 
Pe necsuce he is going to be paying for maintenance cost 
| for NOW. Or, Umiecs tatngs Aare dene careruily and “It is 
oak his interests to assure that the proper procedures 
17 Il 
ot are carried out. 
18 | 
} Q I agree with you there, | 
OMe. Williams, what I am wondering is does he turn to 
an a man like Mr. Williams and say, how deep is deep enough 
21 or when should we stop. What sort of criteria have 
a you developed through your snow road experiments for 
e saying that is it, you should stop today? 
me A Well, he should stop 
aa before the equipment starts to cut in and disturb the 
= vegetative cover. | 
a Q All right, so you would have 
é | 
os to have one of your monitors, would you, checking out 
| to make sure that the vegetative cover was not 
eed disturbed by the movement of the equipment, would that 
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Cross-Exam by Bayly 


| bestarradtoasay? 
2 A inwouddjthaink that is 
3 fair, yes. 
4 | Q Adluuighte You showed 


| on the slide that in some cases where the snow road 





6' was damaged a binding medium was used and the medium 
7) that was used in the photograph, I believe was sawdust 
8} and I think there was something else in it but it 

9 | was basically sawdust, is that correct? 


aoe A Sawdust, snow and water, 





11! t think so, yes. 





le Q Now, what happens to 

13) that at the end of the snow road? 

x4 A Well, the first thing 

15 | that we observed at Inuvik is that the sawdust acted 
16 as an insulator and it -- the snow thawed less quickly 
Chaneintagvacent. spots, but wpadid thaw certainly 

1a eventually and this is a minor anount of sawdust really 
aa that did not effect the growth that was left on 

| the right-of-way. 

211 @) I assume from that answer 
| and correct me if I am wrong that the sawdust, it is 


~ | contemplated would remain? 





24 | A Veor wcir. 

25 | Q All right, now are any 
S| other binding mediums contemplated to be used other 

| than sawdust? 

28 A Oh, in some areas where 


~/ | we have -- might have wood chips, that is a possibility, 


me =} “otherwise it: would be, repairs would be mainly made with 
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Cross-Exam by Bayly 


1] snow and water. 


bo 


Q And would the wood chips, 


3} would you contemplate that they would remain too or 


4; would somebody come to pick them up afterwards? 





A No, I would contemplate- 





6 that they would remain there. We are talking about 
7) aevelrvyeLiin ayer Now, Mr. bayly, not a great depth 


8} of material. 
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1 Q Are you contemplating 
2 | the use of any chemical binders for the snow? 
34 A No sir. 
4/ Q Now, when you did your 
5 | experiment and took the snow from that lake whose 
6 | name I can't remember -- 
" A Lolomite Lake. 
Z QO -- Dolomite Lake, to 
9 | the experimental snow road, can you tell me how deep 
Lo | that lake was? 
i A No, I don't have that 
12 | numbers. We probably have it in Calgary. I think I 
13) talked about 18 to 22 inches of ice when the work was 
14 | being done. No, I'm sorry, I don't have that. 
15 | Q All right now, before you 
16 | Started to marvest (the ice. trom that Jake did you 
17 | measure the depth of that lake? 
Ae A I'm certain that was 
19 | done, yes. I wasn't there personally at the time 
20 but for safety reasons I'm sure that would have been 
21 done. | 
22 | Q All right, I'm suggest- | 
23 ing to,vyousthat there.i1s a critical depth of lakes 
en | discussed in one of your reports. It's document 18 
25 | called: 
26 | "Effects of Snow Removal from Ice-Covered Lakes, 
oF Preliminary Report." 
| Are you familiar with that document, sir? 
29 | A Ve seat i. 
30 | Q And I believe it is suggested 
i 
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BURNABY 2, B.c. 


Dau, O' Rourke, Williams 
Cross-Exam by Bayly 
in that document on page 2 about the middle of the page 
under (a): 
"Wherever possible, snow should be removed from 
areas that would have no free water in any case, 
i.e. in shallow areas where water is less than 
two meters in depth." 
Are you aware of whether or not Dolomite Lake was 
less than two meters in depth? 

A NoeSsir, Lvm now. 

Q All right, and I under- 
SLandwenewredsOi vor Chat 151 eiose, are. Lakes: that it 
is contemplated would freeze to the bottom anyway. 

A Yes sir. 

Q And that if you take 
water, sorry, you take snow from the ice on lakes 
that are deeper, they may freeze deeper than usual and 
Tf airy aquatic Iate is ‘under the tice’ it may affect it, 
USathat COrrect 2 

A Yes. Six. 

Q Would it be contemplated 
that it would be the procedure of Arctic Gas and its 
contractors to measure the depth prior to the removal 
from any body of water? 

A I think that would be 
dene Veven anead Of that, Mr. Bayly, to set. out lakes 
Eat dOsmot support fish, for instance, ponds and 
what-not, and these would be designated as potential 
snow borrow sites. 

Q Was any follow-up testing 


done on Dolomite Lake to see whether the ice was thicker 
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4 that year than usual because of the removal of the 

2| snow? 

3 A aon techink= so. 

4 | Q Now, 1S vt not true that 

5 in some snow road construction that the brush that is 

6 | cut trom the right-ol—-way is piled back onto it to 

7) give an added protection underneath the snow that is 

g | compacted on the snow road? 

9 | A fom mot. Sure ir L've 
10) heard of that technique or not. I may have read about 
li} TenaWerdid not try at, MriwBay Ly. 

12) Q All right. Now when you 
13 say, "We did not try it," has it ever been tried in 
14] experiments to see whether it works as well, or not 
15 | as well as the method that you use? 

16 A Well, we didn't, Mr. 

17 | Bayly. We piledbrush in the middle of clearings where a 
18 permanent road was to be constructed, but we didn't 
19 | try it with the snow road. 

20 | Q Poverty. oss CON = 
21] templated that you will be trying that prior to 

GaP ee ae a final design for snow roads? 

ee A Iimmsonty,, we really 

24 | haven ~ thought about it. 2 wouldnt think so, but 

25 | I'm not certain. 

2163] Q ALi right. Reterring 
ait Boain sto; chis. report No. 8, on tehe first: page: it 

<4) referred to a literature survey. I was unable to find 
29 | in Arctic Gas' library any follow-up report that 

30 | Suggested whether the literature survey had been 
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| 

e carried out. I'll read the paragraph: 

. "A literature survey will be carried out to 

3 examine in detail possible effects of snow 

: removal from ice-covered lakes on the North 

>| SLOpe 

| That "s*the first sentence of that report, 

| A No-str, ©£'m nov sure 

S if that has been done. 

: MR. BAYLY: ‘All “right, I'm 

| 

a wondering, Mr. Commissioner, if counsel for Arctic 
11 Gas could make us aware of whether or not that has 
x beer done and it it’s” aval lable? 

3 MR. MARSHALL: We'll check 
a. that, Sir: 
eh MR. BAYLY: Those are all the 
ae questions ihaver Thank*Vou, sir. 
7} 
He CROSS-EXAMINATION BY MR. LUCAS: 
oe Q Now, Mr. Dau, referring | 
ay Hirst to construction resources and specifically to 
am borrow requirements for this purpose, it has been 
| stated, I believe, in previous direct testimony and it's 
ao also indicated on the route maps filed as part of the 
ol Section 13-A cone mueetor plan: 
a "Preferred and alternate borrow sources are 
on indicated" 
ak on those route maps. Now, what I would like to know 
| is whether at this stage final decisions have been 
se made with respect to those preferred and alternate 

mo borrow sources? 
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{| 
1] A No, they have not. 
| 

2] Q When are these decisions 
3 likely to be made? 

4 A - Before the decision can 
5 be. made we'll have to -- or there will ‘haveito be fur- 
6 ther investigations on many of the potential borrow 

7 | sites. These would be drilling programs to determine 
et exactly what's there. 

9 Q Will the final decisions 
10 | be made then, just prior to construction? 

11 A No, they would probably 
12 be made at least’ a year ahead of development of a 

13} partrculares1 te. 

14 | Q Would you expect in some 
15} cases, though, that decisions would in fact be made 
16. at a later stage, perhaps even during construction? 
1?) A Min ithe Gehabaw tl leoccux , 
18 sires 

19 Q And with respect to 
oo quantities of borrow material to be taken from 
21 particular sources, would the same be true, that is 


decisions may be made actually during construction? 





23 A That would be a rare 

aA | 

on case, but again I'm positive that that will happen, 
anes that we'attempt to determine that well in advance and 
oy Se 

au there probably will be changes. 

aa QO Buttivimay == 

41 Q |i 

—s A fe wiligbearares 


N 
wo 
.e) 


Lémiesorry, Mr. Dau. 


wW 
SS 
> 


Yes, go ahead. 
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Dau, O'Rourke, Williams 
Cross-Exam by Lucas 


Q Pewmay tin fact -be 
necessary to take more material from a particular 
borrow source than was originally anticipated? 

A That could happen, yes. 

QO Turning to the prepared 
direct testimony at page 20, it is stated that where 
fill is encountered of a size and shape that may damage 
the pipe, select padding material consisting of pro- 
cessed spoil material or borrow around the pipe to a 
minimum thickness of six inches may be used. Now, 

15 it possible, Mr. Dau,¢at this istage ito identify 
the sections of the pipe in which this select padding 
material may be necessary? 

A Certainly any area 
that's in solid rock which requires blasting would 
be an area that the select material would be required. 

Q Pigt vouscowldn ti tell us 
specific quantities with respect to partialiar spots 
along the line at this stage? 

A No sir. 

Q Andvin, Lact ein many. 
cases you wouldn't know that until construction was 
in progress. 

A Tiak' swcorrect. 

QO Lt's indicated here also 
that some kind of processing will be necessary for 
this select padding material. What would this involve? 

A It would be a crushing 


Operation. 


Q And can you tell us 
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1 now where these crushing operations will take place? 

2 | A I'm pretty sure they 

ey would take place in the borrow site area, in the 

a4 borrow site itself. 

>| Q But you haven't made 

6) final decisions as to the borrow sites. 

7 A Nowsd.ce 

8 Q So. vou coulom t telilrus 

9 | specifically where the crushing will take place. 
10 | A NOt Specitically, sir. 
ie Q Will washing be involved? 
12 | A No usia. 
ae Q Again, Mr. Dau, at page 
14) 20 of the prepared direct testimony, a little further 

I 
ml down the page, if the native backfill is found to be 
16 | unsuitable, select borrow will be placed and the 
17 native backfill will be disposed of at appropriate 
A Teocations. | Linmnquoting from page 20, and then there 
19 follows a list of purposes for which this select 
20 borrow maybe used. 
a Now, can you identify the 
22 | locations along the route at which select borrow may 
as be required at this stage? 
24 A We've indicated ina 
| 


general way where it may be required, but that's 


really a matter of the final design stage and we've 








| not progressed that far. For instance, we've indi- 
49 | 
red cated the preliminary designs for drainage, erosion 
29 uci, 

| control measures; we've indicated the general area 

of potential frost-heaving and things like that, but 

! 
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Cross-Exam by Lucas 


we can't give you specific numbers, no. 


Q You carltbe specific as 
to sites at this stage? 

A Rites mCOrrece, Sal, 

Q And in fact some of the 


specific sites may not actually be known until construc- 
tion is in progress. 


A Thate SaicOreEecta. 
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Q And similarly with 


respect to quantities? 




















>] A We would have a pretty | 
4 good feel for it before construction actually got 
5 | in process, but there is no question that there will 
e be cases that will be discovered at the time of 
va excavating the trench, £Or instance. We will know 
et prior to construction where many of them, many of | 
| these areas are, but there is no question that there 
aa will be some that will be determined during construction. 
=) QO Ive ker “vow, Mbps Dai, | 
A LOmSeC POU N ISA Oro tne applicats~on, Section 6.5.9, page 
- 46 -- I will need a few minutes myself -- Bouyancy 
aa Conerow, 
= A Wess | 
6 | 
a Q Demo teclneu, tb llciinea 
ae preliminary determination of areas that may require Powys 
ie cy control is shown on the alignment sheets contained in | 
a section 8A 3. Final location of areas requiring 
| bouyancy control measures will be determined on the | 
oe basis of surveys, sub-surface investigations and 
Ce visual assessments of inspection staff up to the time 
23] OPrinstallacion. 
~ Now, at this stage are you 
ae able to indicate to us with any degree of particularity 
| where bouyancy control measures as indicated in the | 
a application will be required? | 





A The alignment sheets show 


or indicate areas where we feel that bouyancy control 


—__——_———| measures are required in a particular section, now that 
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lj] determination has been based on the reconnaissance 
< | trips that have been Made, the simiterpretation of 
3} aerial photography and the data that was obtained from 


soil boring programs if applicable in that Daten lar 





Di sarea:.| 1 They talserindicate where, in another .classification, | 





6 1 tareas that, or a section in which there will be some 
7 bouyancy control measures required in the section, not 
8} continuous, but within the section. Pndet wat, Of 

| course, is still based on the same information of 


10} reconnassance, air photo interpretation and so on. 





11 Q So you are referring to 
the Bl and B2 designations on your alignment sheets? 
Le | A Yes. 

14 Q But, well, referring 
1) specitically to the B2 designated areas, what you 

16 are saying is that bouyancy control measures willbe 
7, required in those areas identified, byt you are not 


18! saying specifically where bouyancy control, measures 


19 will be required along the line? 
20 | A thot sagt. 


| 

21] Q And you cannot -- also 
i 
| you cannot tell us at this stage specificaly what 





By type of bouyancy control measure will be required 


Pal “at any particular spot. 
S| A Not in those sections, 
26 | no. 
} 
| Q Tew wOssLD le, Mr. 
28 | Dau that the nature and location of bouyancy Control 


39 || * . : ; . 
251 measures in many sections of the line in fact will not 


30 be known until duringconstruction? 
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A In some sections of the 
lines would"“not-say many:> IT ‘think’ most of ‘the 
areas in which bouyancy control is required will be 
determined during the survey phase when someone is 


actually on the ground and visually has seen the 


'terrain, at that stage there would be some field 











'investigations on toring programs, drilling programs 


and most of the areas will be determined at that 


time, but there will be some areas that undoubtedly 


Hwa becdetermined eat the time of “construction: and 


; you Open a trench. 


Q And those decisions then 


would be essentially field decisions made while construction 


is in progress? 

A eS. 

Q Also’ with respect ~ to 
bouyancy control, Mr. Dau, it has been stated in the 
application that the weights used for bouyancy control 
Winl be cast in the field ver that correct? 

A ese 

Q Pmd) that for this casting 
process, good quality borrow material will be 


required?" is? tirat COrrect?: 


A REasonably good quality, 
yes. 
THE COMMISSIONER: I have 
lost you there. You are making cement ot making 


concrete on the site, is that what you are driving 
at here and you need gravel from borrow sites, or have 


I Misunderstood all of this. 
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1} A Yes, we are talking about 
2| a concrete operation in the area that you require the 


3} weights so that you do not physically transport all the | 


| 
4; aggregate from some distance -- 

| | 
5 | Q Yes -- | 
a A -- when you want to transport 


7 | the cement. | 
8 Q The borrow material 


9 | will have to be processed. 





10 | A That borrow material would, 
i 

11} yes. 

124 Q And what would the nature of 





13 | the processing be? 


14 | A Heecould involve, well, 
15 | it would depend on the particular borrow site. It 
i! 
16 | could involve some crushing and in that instance it 
7! could involve some washing. 
i | 
1g | Q BuEsyourcannot telleus ! 


19, at this stage precisely where those crushing and washing 
20% Opecationspwiill sbe scarnpied out? 


A NOW aacann@er 





| 
+ Q And similarly you cannot 
| tell us the quantities of materials that may have to 
24, be processed in that way? 
25 | A No, because obviously some 


6 | of the sites would be adequate with just straight pit- 


274 run material. 
28 | Q Where washing is carried 
29 7 out presumably the -- presumably water will be 


39 | required for the process. 
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Cross-Exam by Lucas 


A Yes: 
| 


| 


Q And it will be required from’ 


a source near the site of the operation? | 
| 
| 


A Yes. 


Q So you cannot cell us at 
this stage then precisely where those siteswll be 
where water will be drawn? 
A NOt ae this stage, no. 
Q And the operation, the 


washing operation is likely to produce silt laden 





water? 
A Yes. | 
Q that has to be disposed of? | 
A ves. 
Q pme=vyou Cannot tell us 


where that siltladen water will disposed of at this 
stage? 

A I am sure that it would 
go through some sort of a settling pond and to 
remove as much of the silt as possible. 

Q Bitteyourcannot. ceri Us 
where these settling ponds will be located? 

A Notrat this stage, 


O And you cannot tell 





us where the treated effluent will be disposed of? 
A No}, 3 “cannot. 
Q These decisions then 
with respect to processing sites and water sources, 


treatment and disposal of the effluent, when will these 





decisions be made then? 
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Cross-Exam by Lucas 


A They would be made at 
a time frame, generally a year before the construction 
operation. They would be -- the survey programs and the 
drilling programs would gather the anrermation, that 
was necessary to go into a final design as CO -- 
to determine exactly what would be done. It ss 
necessary to make the decision at least a year prior 
to operation so that you have an opportunity to 
get the necessary equipment to the area and presumably 


we are talking about the northern areas which would 


have to go in by harge in the summer season. 


QO So you say thatthe decision 


would have to be made at least a year Pris ceo Une 
operations in a particular area? 

A Phat is, LLG Gs 

Q So in fact decisions with 


respect to these matters could be made after construction 


js in progress in other areas? 


A Yes, that is possible, the 
final decision of what might happen at a borrow Site 
for instance along the Arctic coast may be made, which 
would be required in the third winter, that decision 
may be made after construction operations have 


started in some other area, yes. 
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; Q Turning again to Section 
eA EM Daly eoeCtL ON. 4 ora page 32, the |, 25-35 
4, 5th paragraph under the "Ice-capped roads" heading, 
it's) stated here that: 

"Water sources will be identified prior to 
construction and will be assessed in terms 
of environmental acceptability with particular 
regard to avoidance of fish overwintering 
areas." 
Now, with respect to water requirements for snow 
roads’ both for, possible ice-capping and for possible 
MuSe in arelticial snow-making, at this point you cannot 
identify precisely the sources from which this water 
Will besdbrawn along “che route. is’ that correct? 

A With the exception that 
we would obviously use the Mackenzie River where the 
route was very close to the river. 

Q Bigemyommcanm = tell us 
where the withdrawals would be from the Mackenzie, 
Canevyou: 

A NOteimete in specific 
setaAlie MONO yl, Can yes Lis. 

Q When will the location 
of these water sources be known? When can you tell us? 

A That investigation of 
the sources would be conducted generally during the 
survey program, which again would be at least one 
year prior to any SA inthe, area . 

Q ise ite possi ley ar. 


Dau, that some decisions with respect to specific 
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Dau, O'Rourke, Williams 
Cross-Exam by Lucas 
water sources would be made during construction? 

A No, I think they would 
be made ahead of time. 

Q TSsLe not inconcervable 
that sources would be identified ahead of time that 
would in fact turn out to be unusable during construc- 
tion because of a lake freezing to the bottom, for 
example? 

A fgquess=that could®™happen. 


I think the possibility is pretty remote. 


Q But it is conceivable 
that some of these decisions will have to be made in 
the field. 

A Yes, I'm sure that when 


sources are selected, there will be alternatives 
selected’ also. 

Q And so far as quantities 
from any particular source are concerned, you can't 
teld us that. right now. 

A NOP ean Oiler 

Q AnGSin= fact youre not 
likely to-know until the process of construction. 

A For snow roads we 
certainly wouldn't know until that time. 

Q Tusning Over a couple 
Stpages in the Section 13 A, Mre“Dau;sSection 675.1, 
Cages s°*under the heading, "Arctic Construction, "i and 
the last sentence in the first paragraph under that 
heading. It states: 


"The applicant is conducting further studies 
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1 that will assist in determining the practical 
2| imi tations; ofautili zing, f4.1 Ling, technique.” 
3] Now, what is the nature of these studies? 
4 A Well, the Inuvik snow 
5| road test is one. 
6 | Q Are there any others? 
74 A NGw tethankenot. 9 None 
3 | are planned at the present moment, no sir. 
: Q What did the Inuvik 
10 | snow road tell you about the practical limitations 
Ll| of filling techniques? 
12 | A Mx. Willzams: could 
\ 
13 | bESbablye respond. to,ihis,inamore,detail.than»J.scan. 
i4| It was constructed on a side slope and we did have, 
15} as I remember, some depth of processed snow that were 
16 | Lit hewordereOlpo~l/2.andab, feet. 
U7 Q Would you care to comment, 
a Mr. Williams? 
19 jj WITNESS WILLIAMS: The 
20 Inuvik snow road, the side hill portion was construc- 
21 | ted on the slope of about 11%, and we found that this 
22 | was -- that a successful road could be achieved on 
23] that kind of side slope, and also we know now that a 
24) very small percentage of the line will be on a side 
25 | slope of that magnitude. 
26 Q Returning to Mr. Dau 
27 | then, taking Mr. Williams' last remark that a very 
28 | small percentage of the line will be on a side slope 
29 | that would require filling, can you us precisely 
30 where the areas are in which filling would be required? 
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WITNESS DAU: We have some 
information on slopes, that is in work paper form that 
gives the range of slopes along the route. It's not 
marked on alignment sheets or anything like that, as 
L wndexrstandiat, and Gtisenote--titshascnot been 
determined anesthe: field.i|It's from aerial: photography 
and therefore has some sort of an accuracy to it. We 
couldn't get specific and tell you exactly where we're 
going to use them at this stage, no. It's a matter 
of determining information from the field in the survey 
phase. 

Q That just tells you 
where the slopes are, it doesn't tell you whether 
they will have to be filled or not. 

A That's correct. There 
could be areas that -- where the air photo techniques 
Sazdjhealhisgaismanrarearot tskhopesvof athisimange)"nbut 
in actual fact when you got in the field you may find 
that it's quite level for a short distance. 

Q pO an fact many of these 
decisions with respect to where particular filling 
techniques will be used will be made in the field 
CUeanoecOnSstruct1oOn. 

A Yes. Some will obviously. 
Some will be made in the design phase from information , 
gathered in the field, but some will be made in the 
field, yes. 

Q Turning againmttoe cSection 
13 A, 6.4.4 at page 34, under the heading, "Wharves", 


the applicant states on page 34:) 
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"A preliminary site selection has been made 
for wharves. Final site selection and design 
will be determined following further consultation 
with the Department of Public Works and established 
Mackenzie River barge operators. It is expected 
that construction will utilize conventional 
procedures." 
Now, can you tell us at this stage where these wharves 
Will be located, that is have you made decisions as to 
sites? 
A In a general way; we have 
not completed the detailed investigations in the 
field to determine each specific location of a wharf. 
That program requires some drilling and some soundings 
in the river, and is currently planned for this summer. 
Q And you have been consult- 
ing the Department of Public Works and the Mackenzie 
River barge operators. 
A We have had discussions 
with them, yes. 
Q Waen can you tell us 
precisely where these wharves will be located? 
A In time it would be at 
least a year away, I would think. The location will 
be determined at least six months before any operation, 


any construction operation at the site has been 


begun. The field program I mentioned would determine 
y in the 
the exact location design process, and obviously 


the material to construct the wharf would have to be 


taken down the river in barges during the summer 
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Dau, O'Rourke, Williams 
€ross-Exam by Lucas 


season. They would be constructed, I believe, almost 
in every Pace ntek during the summer. 

0) so ryou'dalpke torknow 
certainly where the wharves are going to be located 
before the barges get in the river. 

A Yes, that would be the 
process, design process. 

Q tine St oalikely sim aback 
that some decisions as to wharf locations and particular 
Sites will be made after construction is under way in 


other areas? 


rN Cons CEUGEloOn. == 
Q On the pipeline. 
A Pipeline instalation? 


QO Yes. 

A iT would isuspect that 
all the sites would be located pretty -- all would 
be located prior to any pipeline installation, I think 
that would all be done prior to pipeline installa- 
CiLon: 

Q Butts 1t conceivable 
that things could happen to cause you to change your 
mind, for example, about North Slope wharf locations 
~~ speci tic NOLL G Lope whart Locations, after construc— 
tion had begun on the delta-Caroline route? 

A TiateacOuLad happen ,, SLT, 
yes. 

Q In making these final 
decisions with respect to wharf sites, Mr. Dau, is 


the applicant relying in any way on the Department of 


ine tT 6 
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Public Works and the Mackenzie River barge operators? 

A Certainly in the sense 
that Mackenzie River barge operators have input 
into the design of a wharf, he would have some pre- 
ferred locations andhis particular expertise is 
required in getting the final location, and I'm sure 
the Department of Public Works will be involved because 
I believe they have to issue some permits to construct 


these facilities. 
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Q You are aware no doubt of 
the dangers of protracted negotiations with departments 
of the Government of Canada. 

A Yeo, ! am, sir. 

Q Mey Dau; the-applicant 
has=stated” that temporary access roads to the pipeline 
route will be required inwcertaim=-locatirons.- “Now, are 
youl iva positron now tO =te hl us *precrsely where alt 
of these temporary roads will be located? 

Some of them are marked -- 
I realize that some of them are marked on the 
alignment sheets and on the route maps in section 
L3As== 

A Yes, we have attempted 
to show the location of the temporary access roads 
that we can foresee at this time on the alignment 
sheets and strip maps. I am pretty sure that duing 

he final design phase that there will be some changes 
in those locations,detailed field investigation I am 
sure would show that some of them should be moved 

to some degree and in all probability there may be 
more or less, but again those can only be determined 


an 
after/extensive program in the field. 


Q So there may be changes in 
the specific location of these temporary access roads 


that are shown in the application? 


A That rs possible, sir, yes. 


Q And in fact there may be 
temporary access road s that are not shown in the 


applicatinn? 
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A Theaetcould bes 

Q And when are we going to 
know about this? 

A Ageumn oi tewouddtbepe 


they wouldbe determined about one year prior to any 


Gonstruction. 


Q Well, with respect, Mr. Dau, 


towa particular access road, is lt not possible that 

the question of whether the road is going to follow 

the ridge or follow the side slope may be a decision 
that in fact would be made in the field during construc- 
tion? 

A NO Ge 2 think ,not during 
construction. I would think that that decision would 
be made well in advance of that. 

Q So eyou would. besabile, Co 
say well in advance of construction of each of these 
temporary roads precisely where it is going to be 
located. that. is.,, the precise alignment. 

A esr 

Q And you could not conceive 
of the possibility of changes having to be made at 
the last minute in the field. 

A Oh, yee. there can 
be changes made. I cannot say that there would 
never be a change made. It would depend on the 
circumstances. I believe that the location of 
the roads will be determined prior to construction. 
They will be surveyed befecre construction, construction 


of the road, and that determination will be made in 
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a the design phase after we have gathered all of the 

| information from the survey and field investigation 
2 programs. 

4 | Q some of these temporary 
5 | roads will be snow roads, is that correct? 

6 | A Mes. 

7 Q Will they be surveyed 

3 | EOO'? 

9 | A Yes, in that sense, yes, 
19 they -- 

11 | Q timesectionm NSA tate 1322 
12 | page 12, this is under the heading Dempster Highway 
13 | on page 12, have you got it? 

14) A Yes. 

15 Q It states: 

16 | "The Department of Public Works has indicated 
17 | that it proposes to build a number of all 

18) weather roads from designated locations on 
15 | the Mackenzie River to the Mackenzie High- 
20 | way route." 
21| Now, can you identify the 
22) location of these proposed D.P.W. all-weather access 
23; roads at the moment? 

24 | A noe teacannot. 

25 | WITNESS O'ROURKE: 

26 | A I think that comment was 
27 intended to cover short pieces of road at places 

28 like Norman Wells, Fort Good Hope, perhaps Wrigley. 
4G | 





4 The existing communities on the river today who have 


i » . 
ju no need for a road. connection from the river to a 
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| highway that does not exist. 
2 | Q So these are relevant only | 
3 on the assumption that the Mackenzie Highway is exfendee | 
4} further? 
sf A Yes, Si. 
6 Q So presumably we do not knaw 
7 | Ehely) Location, | 
S| : Stil section) Iga, 6.5.11 , | 
9] I believe it is, at page 48, under the heading "River | 
10 | Crossings", and I believe that this is also covered at 
| 2I and 
=) pages 22 of your prepared testimony. Pt Ls mdareaced | 
12) on page 48 that sites for major river crossings north | 
13| of the 60th parallel have been located and examined and 
14 | preferred crossing techniques have been tenatively | 
15) selected, but that a final decision has not been 
16 | made as to crossing procedures and I am referring to 
17 | the techniques, A, B, and C that are set out in 
ae | this part of the application. 
19) Now, Mr. Dau, have final 
20 | decisions been made as to the specific crossing 
21) techinige, A, 8, or © to be used’ for thie major 
22 | crossings, the ones thatithe applicant has referred 
23 to as major crossings? 
| WITNESS DAU: 
25 | A Yes, I believe they 
i 
a have some of the technique,A for instance I think 
27) would certainly be utilized on the Mackenzie 
| 


River crossings. | 


oe Q On all three of the | 


eee Mackenzie River crossings, the Point Separation 
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crossing, the crossing at Fort Simpson and the Swimming 
Point crossing? Technique A would be used 
foreaUlyorRsthose? 

A I believe that is the 
current thinking, sir. The one at -- the crossing 


at Swimming Point may be an exception. 





Q sorenere could be a change? 
A Yes, those -- we have | 
not -- we are not in that particular stage of the i 
design as yet. | 
Q When are you going to : 
bee 
A After we get the permit 


Weomproceea, sir, Sct 1s a —— 

Q What kind of a permit, 
Mr. Dau? 

A get the necessary 
regulatory approvals to proceed, the detailed design 
phase is avery expensive operation, the applicant 
I am sure is not going to spend that money prior to 
obtaining regulatory pprovals. We are in a preliminary 
design stage at this time. 

Q So we will not know 
whether technique A which involves welding the pipe 
into sections and then dragging it across basically, 
technique B which involves the construction of 
a berm, or technique C which apparently involves a 
series of linked barges extending up from the bank. We 
do not know whether any particular of those, any one 


of those techniques will be used, for example for the 
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i i ce eee ela Dau, O'Rourke, Williams 

Cross-Exam by Lucas | 

1| Swimming Point crossing? | 

al A 1 VAlbeei ying LO’ recais , 

34 sir. I think Swimming Point crossing is one 

i Crossing that hasa rather extensive shallow area 

| 
5 | on One Dank and that could be™one ofthe crossings | 





6 where technique B wouldbe used. 





7\ Q So you might construct 

| a berm? | 
9 A Tercourd soe. sist . | 
10 | Q But you cannot tell us | 
a) now? | 
13 | A Pecan Cell VOU, tow. | 
LOG Q AMG you'-Cannot telly ws 


14, in fact until you receive your basic regulatory approvals? 


ie A That would be my under- 
16 standing. I am not -- it relates to the fact that 
i7} the design phase is a very expensive operation and in 


-on my Understanding the applicant is not willing to spend 


19; that amount of money without some assurance of Se isae (| 
epprevals to Construct the pipeline: 
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| 
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| } } 
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BURNABY 2, B.C. 


Dau, O'Rourke, Williams 
C€ross-Exam by Lucas 
Q Well, the same would be 
true™then of the Great Bear River crossing, you couldn't 
tell us specifically what technique would be used to 
cross the Great Bear? 
THE COMMISSIONER: I thought 
that on one of the panels Dr. Hollingshead, I beleve 
it was, indicated you might use technique B, but 
he didn't say "B", but I thought on Great Bear you 


might have a berm extending out into the river. Did 


[ -- 
TNESSWILLIA : : 
BENE Go Bees GlakGle He 
suggested technique B for the Great Bear River crossing, 


bet eerhink Mrs Darwsard, "this: ls not “engraved "in 
stone and changes can be made." But that is the tech- 
nique that is filed in the application for the Great 
Bear crossing, technique B, 

MRE LUCAS: So that's not “a 


final decision. 


A NorGit 

Q And changes could be 
made? 

A Yes sir. 

Q And those changes could 


in ‘fact take place years from now. 
MR. GENEST Wwe Hope Not. 
MRewEUCAos Certainly after 
regulatory approvals have been obtained. 
A mm Mrs Dau" Ss “opinion, yes. 


Q Is that your opinion as 


well? 


















ed bisow snpe oft Drew 78 e 


- ; : i ae 
2’ nbivo> voy .petasers sel tH08 seem) ath 
7 . 7 
od beey ad bf teow ovpindeed tore phReeiiis 
\ 


le evetied I ,bapiteuniiliel 26. elsuk 
i 
| NOY x*eeS ds) mo Jiipiraits 4 dane + vy fee 9' G@bib eit, y s 
Bed J4avi2 sid Gini tuo onsb rks used & evad jpApin 


a 


spn Lovin ni by : si) AP 90 Yeiwut ' Lalasppue 


i068 wsQ 1% antdd 2 Sud 


Hl , 


eG N62 eepnailo Sas srote | 


te 


| a et ‘ ih tie at & : . rH 
| hat) alt 108 eda dd i bor23 =: sad? supin 


idmintoss a7 KLaBota, 1858 i i 


' > - 7 
4 = <aé 
P 
’ 1 
] 
4 fis 
i .) 
~ 
cr +> ~ de * — @ ) 
i) 4 ra iD A * 
.WOl SOs eadey 
1 
> - Z Led { a t 
297) Sqor ay aa dl 


Yo7t"_ yintsasisd +A2A0iA 5M 








Sooistde need oved elave HG. 
=" > a 


«@9y ,f0inigo e’sec- .3h ni 


A 
ee notniga saucy Jenne tiv, 0 is * 


wr cit, Alaa 
atte | ao 













4868 


BOWES REPORTING. aT. 


BURNABY 2, B.C. 




















Dau, O'Rourke, Williams 
Cross-Exam by Lucas 


A That is also my opinion, 
yes sir. 

TRE COMMISSIONER: Mr. Lucas, 
I don't know whether counsel have considered this, but 
if Canadian Arctic Resources Committee or the Environ- 
ment Protection Board, or Commission counsel, or 
counsel for the natives had propositions to urge 
regarding which technique, A, B, or C, would be 
least detrimental to the environment at any major 
river crossing, that could be urged and it could be 
urged that it be incorporated as one of the terms and 
condutions of the obtaining of a xcight-of—-way. I'm 
not saying -- I'm not asking anybody to do that, but 
this thing in a sense may cut both ways. Tf Arceic 
Gas. says, "Well, we don't want to decide that now, ° 
it may be that you can urge it upon the Inquiry that 
it ought to make that recommendation at each river 
crossing. iteyou are an a position, to Make an 
intelligent appraisal of the matter yourself and urge 
a specific term or condition upon the mentary. als Ill 
not suggesting that anyone should respond to that now 
but it might be borne in mind. 

MR. LUCAS: Well, that will 
certainly be kept in mind and the Canadian Arctic 
Resources Committee does pxopose to present direct 
testimony on -- in fact on many of the issues that 
have been touched on, by the questions so far. 

I have a couple mre questions, 
Mr. Dau, with respect to river crossings. 


Q Referring again to the 
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ae Dau, O'Rourke, Williams 
Cross-Exam by Lucas 

three’ stated techniques,°A, B, and C, have you received 

any advice from your environmental consultants regarding 

the likelihood of environmental damage that would be 

caused by the use of either A, B, or C? 

WETNESS@=DAUs.+ Yes, these pro- 
grams have been discussed with our consultants. 

Q And have they indicated 
to you that one or the other of these is the least 
environmentaliy damaging? 

WITNESS WILLIAMS: The one 
that comes to mind, Mr. Lucas, is the Great Bear River, 
endetnerreelang of our fish biologist -= biology group 
in that case is that they would prefer not to see 
procedure B used if it could be avoided. They would 
prefer A or C. The other crossings;? that’ isimilar 
technique at Swimming Point, I don't recall that being 
considered as a problem by the fish biologists 

Q Would it be’ fair to say, 
Mr. Williams, that the technique about which the 
environmental consultants have expressed the most 
concern is B? 

A Wesel thank that is fair, 
That is a fair statement. 

Q Have they given you 
advice with respect to any of the other major river 
crossings? 

A Oh, we've certainly -- 
the other major river crossings, we've certainly gone 
over the construction plans with them and the ones we 


are talking about are mainly the Mackenzie and the Peel 
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Dau, O'Rourke, Williams 
Cross-Exam by Lucas 











1 except for the Great Bear, and the silt loads in those 
2) rivers are normally very high, and the incremental 
3} load caused by construction, regardless of procedure, 
4 | the general feeling that A got¥romi 6urdbiologa st 
5 was that it wasn't a severe situation. 
6 Q So they made no specific 
7 | recommendation with respect to choice of techniques 
S| for the Peel and the Mackenzie crossings? 
9 A NOZOI don t@recalt-any 
10 | specific suggestion. 
i.e QO Did you ask them for 
le recommendations? 
13 | A That would be inherent 
14 | in the discussion that we had, yes. 
= OQ There were simply 
4 | discussions, you didn't ask your consultants specifi- 
17 cally for recommendations as to crossing techniques 
18 -- as to preferred crossing techniques for the Peel 
19 and for the Mackenzie River crossings? 
cad A I don't think we asked 
21] them to prepare a report, Mr. Lucas, but Im sure 
oy in discussions this type of question came up. 
23 Q Well, just to summarize 
ill Fox jas momentitcMr. Dau p~vis ain iia Detko! say that many 
25 


of the decisbdns regarding construction resources, 





> . 
- including borrow materials, water sources, location 
2g ey ee ; ; 3 ; 

of facilities including weight casting, wharves, 


temporary roads, and some of the specific construction 





techniques, including the use of select padding, 


ES buoyancy control, and snow fill, would it be fair to 
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Dau, O'Rourke, Williams 
Cross-Exam by Lucas 


1} Say with’ respect tovall of these decisions many of 

2! them are likely to be made at a much later stage in 

3 | the design process? 
i WITNESS DAU: 

4 A Yes, Vif -you lre ore fermring 
| 

a to specific information with the exact technique at 

6 | an exact location, or precisely how you are going to 


develop borrow pits and so on, that's true, Sires 














BY Q And iin Liact tmany cof 
i} 

9 | these decisions will be made during the construction 
20} process. 
11 | A Many of the decisions 

A? | Wilt be nade whites Const rucevon is rn progress*on the 
13) proyece, bUuttnot --Ysome-of the decisions will be made 
14 | Whole-construction-is going on at that specific 
15 | location. Most of them will be made prior to construc- 
16 tion at that specific location. 
17 | 0 BUECthere will be 
18] decisions relating to many “of these’subjects that 
19 || will bé made at particular locations on site in the 
20 | field. 
21 A Yes. 
22 e) And many of these 
23 decisions will in fact not be made until after the 
24 | basic regulatory approvals have been obtained. 
25 | A Mat tvsucotrect prox 
26 | these types of decisions, yes. 
el] Q And by "basic regulatory 

| 

ae approvals", do you understand that to mean a certificate 
29 | of public convenience and necessity from the National 


—$<— Energy Board, and a right-of-way from the Department 
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Dau, O'Rourke, Williams 
Cross-Exam by Lucas 


of Indian & Northern Affairs? 

A That's my understanding, 
yes. 

Q Mie oel, ase You aware 
that specific permits and approvals are required under 
regulations made under the Territorial Lands Act with 
respect to certain of the construction resources that 
we have been discussing? In particular, timber, 
gravel, borrow materials, and water. 

A Pes. 

QO Pia im cne, Case OL 
water, in fact there is a separate Statute, the 
Northern Inland Waters Act, and a Territorial Water 
Board. 

A Punderstand that, Sir. 

Q Now,L'm not asking you 
fer any legal ominions with mespeet to” these matters, 
but I would like you to state whether you Ame taken 
into account in developing your Construction Schedule 
the fact that you will have to apply for and obtain 
the approvals under the regulations that I've mentioned 
and under the Northern Inland Waters Act? 

A MES). 

OQ Have you allowed 
specific blocks of time for these regulatory processes 
in your construction plan and schedule? 

A We think we've allowed 
sufficient time, sir. I can"t identify it as a 
Bveci@ttc bileck of time. We have in the past and 


currently are dealing with the regulatory people in 
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Dau, O'Rourke, Williams 
Cross-Exam by Lucas 


1 getting permits to -- fer drebling-programs; ror 


NO 


Survey programs, and so on. We have gone through the 














Si] process many times with the Territorial people. 

4 QO You're aware that with 
>| respect to the water resource there's a possibility 

6 | of public hearings under the Northern Inland Waters 
7 AG t 

8 A I understand that there 
24 are hearings, yes. 

| 

10 || Q And you agree that 

11 public hearings can be very time-consuming. 

all A Yes, they can, sir. 
13 | Q You 've mentioned that 
14 


you have had consultations with the relevant members 





15 | of the Department of Indian & Northern Affairs with 

16 | respect to these approvals? 

17 | A Nojono, Lb didn't say 

that, sir. I said that we have been obtaining land 

19 use permits for the field programs and research pro- 

29 grams, test sites and so on that we've conducted in 

21 the past and are currently under way now. We have 

22 | had contacts with the Territorial people in obtaining 

23 such approvals. 

24 QO You -- have you had 

ed contact with the Territorial Government officials, or 

ee | officials of the Department of Indian & Northern 

a Affairs? 

<8 | WITNESS WILLIAMS: This has 

sid been mainly with the Territorial Government with respect 
pe. SOY to land use permits. 
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Dau, O'Rourke, Williams 
Cross-Exam by Lucas 


Q But there have been no 
discussions with respect to members of the Department 
of Indian & Northern Affairs regarding permits for 
borrow materials, permits for timber and land use 
permits for various other land use operations? 

A I know we went through 
that procedure, Mr. Lucas, with respect to Sans Sault. 
We did get a quarrying permit there and we did deal 
with forestry with respect to the tree cover. That's 
a lot of years ago and I've forgotten the details, 
specifically who we dealt with, but we could get that 
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Sith Seals Dau, O” Rourke, Williams 
Cross-Exam by Lucas. 


l Q And you have taken into 


| »7- Mr. Dau, you have taken into account the fact that 


ho 


3 in applying for these approvals with respect to water 
4 | withdrawals for example, you have to identify the 


5 || source of the water and you have to indicate the 








g | quantities that you want? 





7 WITNESS DAU: 

| A Yes, I understand that. 

9 | @) But you told me earlier | 
10 | that many of these decisions with respect to quantities 
on of water and sources of water will not be made until | 


#>} Construction as in progness, will not. be, made until 
VOUl AGS, Oud an sthe «field . 
Tie A, Tha fLypé. of an application 


5, you would, I am sure, calculate the maximum quantity | 





16 | thatyou required and make such an application, having 
17 | it clearly understood that it would be a maximum. 

ae Q You anticipate then 

9 getting a form of blanket approval for numerous 
particular water withdrawals for example. 

21] A It would be nice if we 
| could do sthat, yes.  Thatdaisp mobswhat.lewas talking 
s about. The -- I said that we would not be able 

to determine the exact amount of water required for 
25 a snow road until the time that we were actually 

26 | Constructing the snow road, but we can determine what 
the maximum quantity of water would be under the | 


28) worse circumstance and you obviously would plan your 


29 | operation for that occurance and at that stage you would, | 





390} I am sure in applications for water use, make an ePbne catuen 


























a 


baad a. | 


istew Of Foeceasd Wmiw eievotgge | gui? 10% ‘privias: bai TP 
I 
oid Ylignasbi oF Svan voy . sligiexe 10+ alsws' tiie 5 2 7 


l" 


otal wade? SVB voy ball 





al ‘ geds Joel ada. JnvOowe OFNs (rese® + 


is etecibsi of saved coy Bae astaw ait to spice 


RS 
A ‘Snawimey Peds eels idgatp | 5 
j ‘a a, tee 


¢ 
y TA'TVIW 

] f , 
I Tati? Din J 4 ‘ 
ai rong t W 


cage. itiw enbgat2e6 eeeis io yas Jed? 


30 ey .otew 76 26 has ws3aw io 


ids 


- 


,Pebapeeig) 72 8: NO (JouyTI2neo 


Blatt st2 at 200 Sis YoY 


yIionnep mim im Sat jsitedse ,orse me I ,bivow pen 


BHALVE 4 sr rt 7G; is mp i. glam Giese boerrvpe2 uoyfiads~ 5 
. xem 6 94 bloow tt 60% Bowderebav yizseio ae Li 
* ; 7 — 
iy SFReLSaIHe Y ) : P 
ya — ea 
a , Dhaai aGt : SES J5oxte tri ia 420% i poistzep J 


Lamexe 202 elewedhaidiw 4egew 16 Cyoiszsg: 


ia} je 
Ae 


paiisies eew LI daw t @f sed? .eeyv ,tard ob bivos . 


‘ 


{ds 60d Jou kduow ow edt BERR F == edt ane 
10? oeTivper tete~ Tuo Jasoms soexe ory Sstimisijeb ot 
YVILSB070£2 Sisw Sw Jer iat emt F a i3 tigan bso - wore 8 z¢ 
jsdw saimistebh nso aw aid ,Bad% wore att ae 5 
7 a 
ait; xebrur ott bivow sotaw 1 een ft odd 
| woy anlqy bluow ylevoivde pay bre * pe po ES ane 
,biyow voy epsde sade a6 bos ene ss ae “ | 


fog sso.Lqqs 6 Soden ,» eeu iscBw %02 2 : 
r a 


4 . | 


ea 
7 





4876 


a aes ees pes L-TD. Dau . O ' Rourke : Williams 
Cross-Exam by Lucas 


, | for the maximum quantity that could be required. 


t Q But you have also 


ine) 


told me that you couldnot identify specific sources 


Go 








4 in some cases until you are actually out.in the. field. 

5 A Yes, that would be | 

6 | determined in this survey program, that would be | 

7) well in advance of the actual construction of the | 

,| road. 

5 Q Okay, I will not pursue | 

10, that further. Mr. Commissioner, -- | 
! | 

11) | 


MR. GENEST: I might point | 


SUCFEOrMy* friend that’ the-application itself to the 











13) Men ester=thut nas been referred to is“an’ application 

14 ACL oOnity=1 ora rtgit-OL-wayy bur ror alil@permits, 

15 | authorizations and approvals that the applicant may 

16 | require to construct and operate and maintain the Pacers 

17 | including a number of the things that he is talking | 
} | 

18 | about. I refer to paragraph 16 . | 

19 | } MR. LUCAS : Yes -- 

20 | MR. GENEST:* So that the 

21i application is there in: the sense, 

22 | THE COMMISSIONER: Such 

23 | furtherrand@other  celies | 

24 | MR. GENEST: Well, it is | 

25 | Specified, Mr. Chairman —-"Mr. Commissioner. | 

26 | MR ELUCAS *eWell , with respect, | 


Mr. Genest, that is rather beside the point. Presumably | 

| 
this inquiry has no authority to grant water licences 
27 ane quarrying permits andVpermits” of that* nature. | 


30 | MR. GENEST: No, no, but the 
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Dau, O'Rourke, Williams 
Cross-Exam by Lucas 





1 application has been made to the Minister for those 


2) permits and that is an application referred to this 

















3} Inquiry. 

4 | MR. LUCAS: TI have come 

5 | to a natural break, Mr. Commissioner, flee if 

6 | Can, go) On furtier? | 
ri | 
g | | 
9 | THE COMMISSIONER: Well, 

10 | I think that we would all like to take advantage of 

11 Enis natural break obutytherers nothingywe can 
12! Hos aboutraty,, Lit youldounobomiundistrugglaings ons £or 
13 | another 20eminutes, Mr. Lucas) canvyous function: for 

| 

14 | 20° minutes without -- if you need a break, that is 

15 | fine with me. 
16 | MR aauCnS 1) Tlcan icarnyconm, | 
17 | THE COMMISSIONER: They 
18 | say help is on the way -- While we are at this stage, | 
19 | Mr. hucas, whilletsyounare’ Collectumgyour thoughts there | 
20 | for a moment, yesterday some reference was made to | 


1] ‘exhibit' 99 and’ this relates to the extent to which) it 


oe would be required to blast the’ right-of-way from the 








| 
23 60th parallel to Richard's Island and then along | 


24; the Prudhoe Bay leg and I wonder if I could just ask you 


Mr. Williams, I think you were the expert on this. 


| 
26 | Do you have 99 before you, Mr. Williams? 
| 
| WITNESS WILLIAMS: McPherson. 





28 |i A Yes -fsatr. 
23 | Q Along the Alaska/Yukon 
30} border to Fort “A At says. thaier20 teat tthe moute 
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BURNABY 2, B.C. Dau, O'Rourke, Williams 
Cross-Exam by Lucas 


1 has to blasted.. Does that mean that from the 


>| Yukon border to Fort McPherson along the coastal 

| 
3 | HOUtEy you Would» be “dttchung Zour miles and then | 
al blasting for one mile out of every five? Is that | 


| 
| 
5 | what I am to gather from that? 








6 | A On an average, yes. 
7 | Q then trom Fort McPherson 


g | to Travaillant Lake and Richard's Island to Fort 











9) Good Hope you are blasting 9.3% which means you | 
10 | would be ditching for 9 miles and then blasting for 

11 | about one’ mile out of ‘every ten, from Fort Good Hope Co 
12! Fort Simpson, the same proportions appear to apply and 
ol Fort Simpson to the 60th parallel you are down to | 


14 blasting along 3% of the route. 

15 | Now, is that on the assumption, 
16, let's take the Alaska/Yukon border to Fort McPherson 

17 | where you ditch four miles out ofevery five, is that 


18/| on the assumption that you wili@evelop a ditcher that 











19 | isiicapabile ‘or’ ditching ‘in’ permatrost terrain? I 

20 recollect your presentation two or three weeks ago 

21|} when you showed the new generation of ditching machines | 
2 | that is being developed and the difficulties that you 

2 are having with the teeth and you said that you did 

24 | not really have ditching machines developed now that 

25.| could ditch through permafrost but that you were SRE ESE 
26 | the technology would produce one by the time you 

o7| Natetoustast into Lt. | 
as Now, is that, have I summarized | 
29 | where we are at on this? 


30 | A Just except for the last 
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Day, O'Rourke, Williams 
Cross-Exam by Lucas 


couple of sentences, Mr. Commissioner, no, I hope 
TGitdimos say tthat. sahbwehought I Said Ehac the: new 
generation ditching machines with the new teeth 
development that has recently taken place, that we 
are confident that this amount of ditching can be 
accomplished with that equipment. We have been 
asked by Canadian Arctic Gas to look into a larger 
machine that will increase that percentage of wheel 
type diitching-andgdohit<-on agbetter production 
rater butimo,, 1 bhanknthatoeurgtests show,that, we 
can ditch the guantities shown on this exhibit 99. 

Q Well, let me put it 
this way. It says here that you are going to have 
to blast 20% of the way from the Alaska/Yukon border 
to Fort McPherson, that is along the coastal route, 
-- now, that means you can ditch for 80% of the 
way. Do you have a ditcher now, today, May the Latch, 
that can actually go ahead and ditch that permafrost 
along the 80% where you say you expect to ditch from 
the Yukon border to the -- the Alaska/Yukon border to 
Fort McPherson? 

A Yes, sir, we feel 
confident from the tests that have been conducted 


that this can be done with present day equipment. 
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Dau, O'Rourke, Williams 
Cross-Exam by Lucas 
Q Well, the new generation 
ditchers that you showed us, that 
VOmsexpected: to tuse:,, tas fhrinderstood.it, thad two types 
of teeth that had been developed. One were a Swedish 
type of teeth, the other were, I think, Canadian, but 


I've forgotten. 


A Yestsoiry 
QO My distinct impression 
was that those teeth were not adequate. I may have 


been coca Sue 1h those slides, I don't know, but 
1t seemed to me you were having an awful lot of trouble 
woth “them, and yousleft meowith ithe impression and if 
it was a wrong impression you had better correct it. 
But you left me with the impression that you didn't 
have teeth, you hadn't developed teeth for the ditching 
equipment that would enable you to ditch through perma- 
frost, and I am taking the North Coast as an example 
because presumably from say Fort Good Hope south you 
have discentinuous .zones, so the problems aren't eee 
the same. 

A Well, certainly we're 
continuing the research to make improvements, but we 
feel that the teeth that were produced for tests during 
this past winter are much better than what we have 
worked with in the past, and that they, if no improve- 
ment is made, they will do the job; even at Sans 
Sault five years ago we got in excess of 3,000 feet of 
ditch with one set of teeth, with a machine smaller 


and less horsepower and less capability than the new 


generation equipment. 
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Dau, O"Rourke, Williams 
Cross-Exam by Lucas 
Q Let me ask you another 
question about this blasting from the Yukon -- the 
Alaska-Yukon border to Fort McPherson. It takes you 
along the North Coast and then down the west side of 
mnie delta. is the 20% om the route that you must ditch 
a lean, that Ou m St Dbdatw-= a SOrt Of an overall 
figure merely, or are you in a position to indicate 
On a map the sections of the route from the Alaska- 
Yukon border to Fort McPherson that you will have to 
blast? 
A MeSmol Viet ieyou LOOK at 
Ene table, the blasting quantities are defined by 
terrain type. ne sLirst Oonesrs the RseS.R.O.W., that's 
am OUtwash Materzal that is probably fairly high in 
sand and sand and gravel, and we say, that in that 
section that you're speaking of there are 10.5 miles 
of that terrain type between the Alaska-Yukon border 


and Fort McPherson. That quantity is scaled off the | 
mosaics, that's the total amount of that terrain type | 
in that section, and we are taking the conservative 
approach that all of that would have to be blasted. 

Going down the list, the next | 
one is areas where thereare shallow soils over rock 
Gregiavel, anocwe uel/2 miles. | 9-1 miles ef alluvial | 
fan deposit and 15.3 miles of active flood plain and 
alluvial meander plain combined. I'm sorry, I missed 
that, I'm on the wrong line, that was fossil flood 
plain and active flood plain -- 


Q If we looked at the 


alignment sheets we could -- and identified those 


188) 
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Cross-Exam by Lucas 


types of terrain, we would -- it would become apparent 
to us where the blasting would occur. 

A Yes sir. 

QO Now, when you're blasting, 
what are the requirements in term, s of the number of 
people you have to have in the crew as opposed to 
using the ditcher, or does the ditcher come along 
after the earth has been loosened by the blasting and 
the procedures simply follow normally anyway? 

A Well, it's desirable 
to do the blasting ahead of stringing operations, 

Mr. Commissioner, because if any material is thrown 
there's a possibility of damaging the pipe. I think 
we've explained earlier that we want to cut down the 
throw to a minimum. We need the material for backfill 


purposes. We want Co —— 


QO Cut down the what to a 
_ minimum? 
A The throw of the material 
from -- that has been blasted. So if we accepted | 


this table, most of the areas are well-defined. The | 
alluvial sand deposits and the fossil flood plains and | 
so forth, they can -- you cmreadily see them from the | 
photographs, and they can be defined. As soon as the 
snow road is advanced to these areas, the blasting 
crew can go ahead and do their work, but the 
excavation would take place as the spread moves for- 
ward, and it can either be done with backhoes or with 


the ditching machine. We have done a bit of testing 


on that and probably the preferable method is to 
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Ly ditch the blasted material with the ditcning machine. 
2 Et tendsetowbreak atoup into’smaller=particles and 
3] give you more uniform shape of ditch. 
4| Q Wei oyouy real ly7% from 
> | the point of view of crew, you simply have -- in the 
6 | Operation you add this blasting crew on the front end, 
| so to speak. 
e A Yes, but there are some 
9 areas like the third one listed there with the shallow 
10 | SOlistever rock>.2fe yourt*prée=drilling had’ not 
| identified all these locations then they would have 
12 | to be done later when it was discovered by the ditch- | 
13) ing machine that you were hitting rock that you hadn't 
a contemplated and the necessary arrangements would have 
| tocbeemade =totuse ,atblasttassistoin that situation. 
16 | Q Yes. What is the 
17 | characteristic of these terrain types that obligates 
18 you to use the ditcher -- to use the blasting as 
19 | Opposed to the ditcher? Is it the presence of rock, | 
29 solid rock? | 
21 A Sold rock, well-consoli- 
zy dated frozen gravels, and sands. They are the most 
sad difficult. 
al Q The mere presence of 
25 | Pe sane 2 
i frozen ice and soil, something you can handle with 
an Bherdeecher)) your “tests “indicate so far? 
27 | A Solid ice would be at 
ae the very easy end of the scale as far as frozen 
0% materials are concerned, yes sir. 
eed MR. GENEST: Sir, are we clear | 
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-- I'm very concerned at my dismal failure to@t 


my message across about the teeth when I was leading 
Mr. Williams' evidence, that the impression was left 
with you that the present-day technology was not as 
far advanced for us to be confident that we could use 
a ditcher in its present state. 

THE eCOMMESSTIONERs Welly, vou 
were confident or at least Mr. Williams was confident 
then, as now, and as always, I suppose; but I got the 
impression and since the matter had been raised yester- 
day I wanted to go back and see if I understood him 
that in this second generation Or new generation Of 
ditcher , you were still working away at the whole 
teeth situation and that the Swedish teeth and some- 
body else's teeth, a second variety of new teeth had 
not worked out. Maybe I was mesmerized by the slides 
that showed these teeth in various stages of -- 

MR. GENEST: My impression 
was that the slides showed these new teeth showed 
a much better pattern of wear and less breakage 
than the teeth that were already doing an adequate | 
job, but we were seeking to improve it. That's at 
least the impression I intended to convey, and obvious- 
by etarbed to do. I wonder if we could have a clear 
statement by Mr. Williams really on the status of it? 

I thought that's what the record would show. 

THE COMMISSIONER: Well, Mr. 

Williams has corrected me, or at least told me that 


~ 


my impression was wrong. 


MR. SCOTT: Mr. Commissioner, |. 
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perhaps the point hasn't been made, and may explain 
it, and perhaps I'm stating something that is obvious, 
I don't know, is that teeth are replaceable and will be 
replaced at intervals. 

A VES wcaat 1S .certain ty 
true, Mr. Scott. The aimA of course ars: tonextend 
the life of the teeth or have teeth that will have 
an extended life; but certainly they can be replaced, 
there are expenses with respect to purchasing the 
teeth and hauling them in, but taking that all into 
account, even if you can only get a couple of thousand 
feet with a set of teeth, as opposed to our objective | 
GiHYrGui om85>,000, it is still much more economical 
than drilling and blasting. 

THE COMMISSIONER: You're 
Saying then that if today we installed you with the 
best ditcher and the bestteeth are available today, 
we installed you on the Alaska-Yukon border and Said: | 
"All right, we'll see you in Fort McPherson in so 
many months,” that. you could do 80% of that with the 
ditcher and only 20% with blasting, that's what you're | 
saying? i 

A That is our assessment, 
Sir, yes. 

MR. SCOTT: Mr. Commissioner, 
the pamt I was trying to make was intended to be 
helpful. Maybe Mr. Williams just in instinct shied away, 


but at's, as. I -- 
MR. GENEST: He agrees; what 


do you want? 
MRS SCOTT: (fF wantrto make 1 
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a contribution, that it's entirely a question of 

SconoMmics, 15 91t Not, what 1s being striven for is 
acOOtl “that walieelasc, longer but 1f it. isn't 

developed you'll just have to use more and replace 


them more often? 


A VeSy UCnankKagy OW pa it. 
SCOtt, 
(LAUGHTER) 
THE COMMISSIONER: Yes, thank 
you. 
(LAUGHTER) 


I think we'll adjourn for a 


few minutes. 


(PROCEEDINGS ADJOURNED FOR FEW MINUTES) 
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ALLWEST REPORTING LTD. Dau, O' Rourke, Williams 
pee a ee Cross-Exam by Lucas 
M | 
. (PROCEEDINGS RESUMED PURSUANT TO ADJOURNMENT ) | 
! 
| MR. MARSHALL; Mr. Commissioner,| 
eu perhaps before Mr. Lucas commences once again with 
41 his cross-examination I can <espond to some requests 
>| for information from Mr. Bayly. 
6 | He asked aout the Inuvik 
a snow road tests and the obtaining of additional | 
a data, the plans are to monitor the snow road tests 
9 from the vegetation point of view during August of 
ae this year and likely past that point. The investigations 
| will measure the active layer changes and plant 
ot community changes. The preliminary report that wes 
| referred to by Mr. Bayly will be updated this fall and 
14) will likely be available in the biological report 
eel Series neduc Course. | 
16) The other point he asked about | 
17) was whether or not there had been studies of the : 
= effects of snow removal on North Siope lakes. I am 
9 | instructed that a final review has not yet been 
| 
a completed, however, that the work is now underway 
21] reviewing the literature on this subject. 
| THE COMMISSIONER: Thank you, 
a Minn Manshall,~=you Got that ;’did) you, Mr. Bayly? 
24 | MR. BAYLY: Yes, thank you, Mr. 
25 commissioner. Thank? you, Moe Marshall. 
= MR. LUCAS: 
27 | 
/ QO MoOmCOntestle mts aD Auli, 
= I;will refer to the practice known as Arctic construction 
— techniques that’as referred to in section 13 A of | 
30 | the application. As I understand it, Arctic construction 
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Cross-Exam by Lucas 


techniques are special construction techniques that have 





been developed for use in areas in which there is 


sensitive permafrost errain, is that correct? 
WITNESS DAU: | 


A Yes, frost terrain 





with high ice contents. | 


Q And that generally 
speaking this technique will be used north of 


60 degrees? 
A in a general way, yes. 


Q Now, in the diseontinuous 


permafrost zone, wili the Arctic technique be used Pees 





ively or would you see changing from Arttic techniques to| 
conventional techniques to accomodate the soil conditions 
A The latter , sir, we 
would change. 
Q Now, can you tell us 
at this stage precisely where you will be using 
Arctic construction techniques and where you will 


be using conventional construction techniques? 


A No. 

Q When q@n you tell us 
Pides. 2. 

A Again, it would be 


after the detailed field program and survey stage, 
during those programs we would determine the -- 
Q How long is that going 


to take? 


A that would be conducted 





over a summer Season. 


















ieee i 


sven tei? psupindae: ee i Lute ° a olf etry] 
7 a 
si eter dotdw ni uagts ni sam 7 beyoleved need | 
{toeite> sans 27 Hin aie pea aaeiteR ovisheaoe 






> 


:VAG BAaUT 
iisimhe ‘Jeo1t yesY fs | 
~edmeyned wad-Apist dative 
Vitsteten teat pnéA t) 


to Atgon bes sd ifiw supiadies piss nintameest 
| Tass upeb 03 


oa 


Bey. (Yew (625Heao. & Nt A us 
evrounitinoseidb Sitti mi «won ny 
: finxs Beau sd sopinnaold ,Ijeh CHS Lliv ,.sao= Jsa011SsmM1eqG 
lod eeupinnost DSisSaA ma" omiegedo see woy biluew tao. ylsvt 
Garotsibuos Lfos 200 Jehorevcs OF seénpiaine, fenoistaevios 
| ife , sedtel sii A 
or ve~ Blvow , 
a ifet yoy den . wor 9 
piray gd iliw voy Ssxasity yloziveny spede effg 32 be 
(liwuoy saedw bans seupiatoss molgouiteno> S£gosA 7 oF 


10s. 


fesvpindos: noksouijanoo Leteisnevnos pattem sd 


i 
ou A 
a 
| eu [f653 ‘roy nm nanv g 3 
. teidt pec 
| od Sluow #2 ,o USpA A 





jee 


-~ sit sninrressb blLuow sw emactpo%g s2qu9 eaizub gti’ 
me, 


,30s38 yavise S06 meapoag biera eat ers waste 
pitep gedy ef pdol wol Q 


. betovbnon ed bivow tad3 A 


ALL WEST REPORTING L-TO. 


ho 


BURNABY 2, B.<. 























Dau, O'Rourke, Williams 


Cross- Exam by Lucas. 


Q So that you would not 
be in a position to indicate precisely where Arctic 
construction techniques will be used until just 


PeLor LO CONnstmUuCcteLOoOn ? 


A NOeEeTuSO prior TcO: Constructi 


It would be -- it would be almost a year ahead of 
construction.The survey is done in a summer season. 
The information would be utilized in the final 
design of the system and the determination of the 
techniques that would be required, that we would plan 
to do that survey. 

Q So that approximately 
ONG] Veat prior tO CONSEruction in a particular section 
of the line in the discontinuous permafrost zone you 
would be in a position to say exactly where you will 
be using Arctic techniques and where you will be 
using conventional techniques, is that correct? 


A Mavic © Olas C tis 


Q And there is no rea eal 


of variation during the construction process? 
A Oh, am sure that 
possibility exists. It would be in my view a very 


minor amount that would, that could change. I do 


Nope think that we shouldbe SO migi0 that af circumstanced, 


as they develop in the field indicate that it would be 


much better to extend the Arctic technique in some afeass 


that should be done. iL think that “there has to. be 


some sort of a review at the construction phase, the 


defermination that all of the information that has 


been previously gathered is accurate. But again it 
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l would be in my view a very minor percentage. 
2| OQ Am I correct in stating, 
3 | Mr. Dau, that in the discontinuous zone along a pipeline 

| 
4| route permanently frozen areas may alternate with | 
5 | unfrozen areas within relatively short distances? ° 
6 | A thatems. Rights | 
om Q Could you 


explain then, how you propose to Change your construction 


| 
| 
| 
9 | technagques within short d#stances7;©as*you encounter 
| 
| different soil conditions? 


11} A I do not quite understand 

| | 
12} the question, the “techniques are explained in the | 
13 | application, essentially the major difference is 


14, whether grading of the right-of-way is permitted or 








15] whether a snow road and a snow preparation over : 
16 | the right-of-way is utilized. | 
a QO Sor whem, if you are 
18 | proceeding with conventional techniques and you 
19 | encounter a permanently frozen area, you suddenly stop | 
20 | grading? 
21| rN Noy ais would ‘depend <on 
22 the soil type. It would depend on the ice content 
| 
23 | of the soil. There would be areas of permafrost where | 
24 there would be nothing the matter with grading some | 
25 | areas of permafrost that would not subside in melting | 
26 | and so on. 
27 | Q But whether or not | 
| 
2g | that would be done would be a judgment made in the 
24 field when you encountered the ice rich zone? | 


| A No, I did not say that. 
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ALLWEST REPORTING LTD. Dau, O'Rourke, Williams 
Teepe es Cross-Exam by Lucas 
i I said that we -- there could be minor areas where that | 
| can occur, where the information determined during | 
“& 
; construction indicated that perhaps yau should extend 
‘| the Arctic technique. I think that we are going 
5 to find the determination of what technique is used 
é | in a particular area by far -- as far as percentages 
>| is concerned -- would Be determined at least a 
\ | 
3 | year ahead of time, ahead of construction. | 
| 
ai Q Mheygeeis no differencenin 
Of equipment used in the two techniques? 
114 A No, obhey  “equire some 
i snow Making equipment fore-- if} 16 isenecessary,| but 
"| 
13 | essentially, no. The equipment is essentially the 
| same. 
14 | ‘ 
ei Q It is essentially 
102) 
{} ‘ 
| the same -- | 
16 | 
=) A Mmm-hmm. | 
alee; | | 
13 | Q So if you were working 
9 Hl along using conventional methods and you encountered 
a - i 
A | an ice rich area you would break out the snow making 
aa machines and have a look at the dozer blades and decide 
= | whether you are going to do a little less grading and ae 
creat 
| 
53 | Carry on. 
i A G athink cthate a0) ca iaaaes |) 
ae | 
25 | 
26 | 
Daa) | 
od i 
28 | 
25 
j | 
30 | 
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Dau, O'Rourke, Williams 


Cross-Exam by Lucas 


Q Just one more question 


onethis subgect7;Mron Dau- When you begin construction 


in a particular area in the discontinuous zone, will 


you have advanced your soil knowledge of the route to 


the point where you can pin-point exactly the areas of 


ice-rich soil? 


WITNESS DAU: We will have 


advanced our knowledge; whether we can exactly pin- 


pointethemetedonittknoweprimesurerthat -- well, in 


my view there would be further drilling beyond what 


we have today. There would be obviously a program 


; tess 
during the survey 'of probing totseeiwhether theres 


in fact permafrost in areas, and we would be utilizing, 


I'm sure, some of the geophysical techniques of 


determining areas of permafrost, bedrock and so forth. 


We will have a lot more information at that stage 


than we do now. 


Q So it's not inconceivable 


then that you could have some surprises just in 


advance of construction in a particular area. 


| 

A Thiatvos not a een 
MO ¢ | 

Q Wik ithe Arctie conslLrucs 
tion techniques that are explained in Section 13-A : 
be used to construct the pipeline through bog or 
fen areas in the discontinuous zone? 

A It would depend on 
whether permafrost was present. In areas of high 

Arctic 


ice content permafrost, yes, we would use an 


technique. 


A ee Si) , 


meet Law y's. 
2D 
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BURNABY 2, 8.C. . . 
Dau, O'Rourke, Williams 
Cross-Exmam by Lucas 











dy Q You have developed no 

2 | special construction techniques to deal with the 

ay possibility of encountering fen areas along the route! 

4 A Nothing other than what's 

5 | listed on the application. 

6 | Q Mr. Dau, hae any field 

1 studies been carried out in permafrost regions to 

8 | test the viability of the Arctic construction tech- 

9 | niques proposed in the application? 

10 | A The snow road at Inuvik | 
11] isasuchsantest. 

12 | O But you haven't carried 
13 | out a full-scale operation from snow roads right 

ka through ditching, lowering in and so on? 
15 | A NOwS it. 
16. Q An dayOM,dons + think sites 
17) necessary to do so? 

18 | A Nopele dos nor. | 
19 | Q Why? | 
20 A Well, I think the 
21 techniques, the information we have now, in my opinion| 
22 are sufficient to -- we have the confidence that | 
23 they are adequate and appropr uae «. | 
any Q And you're relying then 
25 | on experience in other areas and under other conditions, 
26 basically‘ 
27) A Yes, that's true. 
28 | Essentially the only difference is the -- the primary 
acd difference is the matter of grading of the Bronte -OL= 

mz way. 
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Dau, O'Rourke, Williams 
Cross-Exam by Lucas 
Q And you're making a 
judgment as to the kind of adaptation of the conven- 
tional methods that is required to -- that is required 


For northern conditions? 


A MES 4 
Q BuUtm2tr ast a judgment © 
A ie Ske 
Q In the event, Mr. Dau, 


that you are the victim of one of the little surprises — 
as to soil ice conditions that we discussed earlier, 
and it's necessary to change from a conventional 
technique to the Arctic technique, or in the event that 
it appears to be necessary to do so, who makes that 
decision? 

A The decision in the 
field I would think would be an engineering, primarily 
an engineering decision. It ob viously has environ- 
mental inputs. It's in the geotechnical area, really. 

Q Who would be responsible 
for making that decision on a particular spread? 


A i wouldethink ae would | 





be the resident engineer on that spread. 

Q And you suggest he would) 
have advice from his en vironmental consultants first. 

A I'm sure he would, yes. 

Q And you have recommended | 
as part of your construction plan that that kind of 
eonsultation take place? 

A Yes. 


Q Mr. Dau, in the 
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Dau, O'Rourke, Williams 
Cross-Exam by Lucas 
construction plan you indicate that a right-of-way 
120 feet wide is proposed, and that this includes 
a working lane approximately 35 feet wide. 
A MES 
Q And adjacent to that is 
I guess what I could describe as a traffic lane approxi- 


mately 30 feet wide, which would be a snow road as 


well. Is that correct? 

A That's a snow road, 
yes sir. 

Q So they're both snow 
roads, eeongh 

A Mes. 

Q The working surface and 
the traffike lanef 

A Mest. 

Q Are you aware of the 


fact that the Trans-Alaska Oil Pipeline has been 
required in many sections to use a much narrower 


Tight-—of—-way? 


A I've heard it mentioned, | 
yes. 

Q Are you aware of the 
width? 

A Nor, Gita nota isis. 

Q Mr. Williams, do you have 


any information on that? 


WITNESS WILLIAMS: No sir. 
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Dau, O'Rourke, Williams 
Cross-Exam by Lucas 
THE COMMISSIONER: Do you, Mr. 
Lucas? . 

MR. LUCAS: Well, I am advised 
by my expert advisors that in some sections of the 
Alyeska line, a right-of-way only 55 feet wide has 
been stipulated. 

MR. MARSHALL: Excuse me, Mr. 
Lucas, does that refer to the access, the permanent 
road that's being built alongside as well, or is that 
something separate? 

MR. LUCAS: That does not 
Peferrco. the haul.Road,. that would not include the | 
haul Road. 

Q Now, what I'm getting 
at, Mr. Dau, is whether it is necessary to have a 
full wereftic,ilane; 30, feet. in width all, the way along 
the right-of-way! Would it be possible to get along 
with turn-outs constructed at intervals along the 
right-of-way? 

WITNESS DAU: In my view-- 

MR. GENEST: Would you define | 
VCUGR TOUT Santon, fUuS ,~ Min Lucas? 

MR. LUCAS: Well, basically 
what I am suggesting is that the traffic lane consists, 
only of very short segments, say every quarter of a 
mile or every half-mile, rather than being a continuous 
road alongside the working surface, so that equipment 
could pass, for example. 


A That would be much less 


desirable, in my view very inefficient. 
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Day, O'Rourke, Williams 

Cross-Exam by Lucas 

Q Could you operate under 
those conditions and maintain the schedule that you've 
proposed? 

A I have not investigated 


it in detail. I would suspect that it would affect the 


schedule. 

Q But you haven't looked 
into wehat? 

A £ have not’ looked into it} 

@) Let me suggest another 
right-of-way configuration, Mr. Dau. A working lane 
of 30 feet -- and perhaps you could refer to the schem- |} 
ante Ancluded in?Section' 1 3—-A® —-Pa working lane of 


30 feet, a traffic lane of 30 feet, 7 feet for the 
ditch, and approximately 23 feet to accommodate the 
Spoil mound which I believe adds up to 90 feet. Could 


you get along with 90 feet? 


A NO Sir, in my Opinion they 
appropriate width would be 120 feet. I would think the | 


width that you've suggested would be too restrictive. 


Q ANAGSyOULr Opinion 1s that 


you simply couldn't operate with a 90-foot right-of- 


Ps 
way and maintain the schedule that you have proposed. 


A Didins Correct, 

QO You haven't investigated 
that thoroughly. 

A I have not. 

Q Burrthee 1s your opinion 
here today. 

A thats correct. 
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Dau, O'Rourke, Williams 
CrGss-Examuby Lucas 


ls Q Mr. Dau, to your knowledge 


. has any gas pipeline of similar size ever been construc- 











3} ted under similar conditions tO those that would be 

4 encountered by the proposed Mackenzie Valley line? 

5 | MR. GENEST: Mr. Commissioner, 
6. we've had that question seven times and the answer, 

7 I presume, will be the same. 

3 MR: LUCAS :i i 'mythanking in 

9 terms of remoteness and extreme temperatures. 

| 

10 | A I'm not aware of one. 

11| THE COMMISSIONER: That's the 
i2| eighth Stimex Dos Sol LIotnersames Youy ha venset 

13 | been here all along; we're just passing the time of 

14 day here, forgive us. 

is | MR. LUCAS: I've been waiting 
16, my turn, Mr. Commissioner, very patiently. 

17 | THE COMMISSIONER: Well, you 
18) cary on. 
19 | MR. SCOTT: It's one of the | 
20 key parts of the case, whether Mr. Genest wants to | 
21 ignore it or not, but the thing's never been done ! 
22 before. 
23 MR. GENEST: Well, you never 
| gain anything by repetition. 

25 MR. LUCAS: Mr. Dau or Mr. 

26 | Williams, I'd like to refer you to the proposed : 
ak crossing of the Great Bear River, and direct you to 

28 | Section 13-A, 2.3.1, the bar graph noted as figure 4. 
29 WITNESS WILLIAMS: Yes sir. 

eee Q This? asefor construction | 
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2 Spread C, and it appears that the Great Bear will be 

2 | crossed in the first summer of COnsEoGuction = rs: "thiat 

7] correct? 

4 | A The bar graph suggests 

5 | that it will be constructed in the summer preceding 

6 | the mainline work in that area. 

7 Q Now, -- 

8 | A That is the actual 

9 installation. The work on the river extends for the 
10 | Detren part Of athe wear. 
™ Q Now I believe we estab- 
12] lished earlier that you couldn't Say at this stage | 
13 | roethar a berm type construction technique will be 
14 | used for this crossing. 
Yi A Nowsir, that is one of 
16 | the options we have. 
1? | Q Now, would you agree, | 
18 Mr. Williams, that whatever crossing construction 
19 technique is used, there is likely to be some downstream 
20 disturbance in the nature of increased siltation? | 
21 A Yes, vt would be minor; | 
22 Mr. Lucas, because that particular river has a rock | 
23 and gravel bed, so the siltation resulting from the 
a4 excavation would be much less than several other 
25 ravers North of 60. 
26 Q Paguse Mike to’ ‘confirm, | 
27 Mr. Williams, that ditching for the Great Bear crossing_ 
28 | Willle in progress between June 15th and July 30th. 
22 A The way I read the chart, 

| Mr. Lucas, is that it's from the lst of July to the 
| 
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end of September. 


Q Looking at the ditch 
excavation operation -- 

A The third line from the 
bottom. 

Q Yes, my eyesight is 


going as well so that ditch excavation will take 
place at least during part of that period, June 15th 
to July 30th: 

A Well, this suggests 
ouly Wst{! Mr. eLucas ,-cathenithanidune 1sth. 

QO OVK.0,.. Dune would take | 
place during part of the period that I mentioned ¢ 

A During: pact of that 
period, yes. 

Q Now, witddlriblasting in 
the river bed ibe required to cross the Great Bear? 


A Ves tsar pen our 
| 


Q Have you had advice from 


opinion. 


' 


your environmental consultants with regard to grayling| 
migration downstream during the period that I men- : 
tioned? 

A Yes sir. 

Q And you've taken their 
advice into account in developing the construction 
plan for the Great Bear crossing. 

A Yes sir. 


Q And how has their advice 


affected your proposal to use blasting techniques? 
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A Paco vestrmg, Mre bucds , 
is in the fifth Vine from thebottom, that suggested it 
takes place between January lst and the end of March 
in the wintertime. The proposal there is to work from 
the ice to do the necessamy cdruiviang, mstall the 
explosives, and do the blasting in those months, then 
leave it and do the excavation in the following 
summer. 

Q So the blasting will 
take place thefrevious winter and then there will be 
only excavation the following summer ‘ 

A tneVexcavation and the 
Pipe installation. 

Q And there will be no 
blasting during the summer period? 

A Hide COrrect, | within 
the river channel; there may be some on the enbankments. 

Q Now the process of 
ditching and installation then will carry reulo ows 
Ra ough co; a5 lL read this chart, approximately 
October 30th! 

A Ditching and installation, 
Yes sir; 

Q Have you received any 
advice from your environmental consultants with respect 
to spawning white fish runs during the period, August 


13 to. October 30? 


A We certainly had quite 
a long session on the -- with the fish biologists on 
particular ; ; 
this’ river crossing, Mr. Lucas. I don't recall the | 
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details but we had no strong recommendations that the 
procedures that we were proposing would be serious. 
We just -- besides, there is just not much 
alternative. 

Q You don't remember any 
Spawning white fish? 

A 1 don’t specificaly 
recall it being mentioned. 

Q And in any event there 
is no alternative. 

A Not any reasonable 


altermmoative, Mr. Lucas, in my Opinion. 
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Q Did your environmental | 
l 
| consultants recommend any precautionary measures be 
5s | 
| taken to avoid downstream disturbance during ditching | 
| 
3 |i 
| and installation processes? | 
| 
4 | 
| A Well, again, that particular 
a 
| Yiver as we mentioned is bedrock and boulder pavement, 
6 | | 
ect ta lownot expected thatsine excavation and installatipn 
7 | | 
| work would increase the siltation load appreciably. 
8 | 
| Q So there was no advice 
9 
from your environmental consultants on that matter? 
10 | 
! A I do not recall them 
ee 
Ie sugges ting Some alternative. 
12 | 
} Q LEG you ask them? 
£3) 
A Again, that wouldbe 
14 | 
| anherent im the discussion. 
1S i . | 
f Q There was simply general 
J | | 
| discussion? 
£7 | : 
| A Oh, general and in some 
{| 
18 | 
| areas quite detailed discusson, particularly with 
1a 
ey “recpect to that berm construction. 
20 | 
i Q But they did not recommend | 
ele 
any particular remedial measures? 
ep) 
| A With respect to the 
23) 
| berm I think one thing that was possibly suggested 
ZA 
| that we didn't mention earlier, that culverts could 
25 
be installed in that berm on a temporary basis to 
Dib || 
| teduce the velocity in the mainstream because of 
ay | 
| the berm construction. There was a concern about the 
2g || 
, increased velocity with respect to the migration and ! 
i the movement of the -- and I think in this case it | 
30 | 


was the grayling fry that was of particular concern, 
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Cross-Exam by Lucas 


the juvenile grayling. 


Q Okay, I would like to move | 


on, Mr. Williams, and take a look at a sequence of 
activities of a particular spreadduring a particular 
perlod OL, time’ and the one that{I would ‘like to: look 
at is spread C operating in the Fort Norman area in 
the second construction winter. 

Now, we can refer to the 
same figure, figure four that we looked at with 
respect to the Great Bear River and I am looking 
at the second construction season, so that would 


be M.P. 346 to M.P. 427 on the Delta-Caroline. 


THE ‘COMMISSIONER: + >L*am 


sorry, what .page.is this; ,or what -- 


MRe» LUCAS S = (Sie, sit is\isection 


Wea aon! SOO PliiekS arigureptour Of the bar graphs 
thet are found im that section syAltieas very, datificult 
COetind,. Ducane SSSure “yous 

THE (COMMISSTONER: I am 
sure it is, I do not even have 13A here. 

MR. LUCAS: Whet I would 
like to do, Mr. Williams is attempt to go through the 
activities, the major activities of this construction 
Spread during that{season in sequence. Now,first of 
all, when do you expect to be able to start snow road 
construction near Fort Norman to launch the activities 
of spread C? 

A The bar graph, 


Mr.. Lucas, suggests starting in the first of November. 
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i Q Now, that refers to 
oa 
3} A iam sorry, the: first 


4) of October. 





aa | Q Now, let's get this 

6 Straight. As 1 read this that is. under the mobilization | 
7 head "= under the grading head it andiq@tes the first | 
3 | of November. 

9 | A Yes, and a few lines ees 


that under snow and ice roads it says October the 


| first. This of course is in the discontinuous zone, 





12 | Mr. Lucas and the grading there would be the 








13) work where it was determined that conventional winter 
| 

14 construction techniques could take place, that 

15 | would be the actual grading. The snow road work we 

16 | would plan to start as early as possible and this 

Ht suggests the first of October. 

18 | Q And you -- on what do 

19) you base your suggestion that you would be able 

20 | to start snow road construction on the first of 

| October, have you done any tests, any research? 

sia A We have a fair bit 

2a of meteorlogieal data in this area from Norman 

24) WElls, from observations of the studies that have gone 

25 on in the past five years. It is essential to meet 

Zig the schedule that we start as quickly as conditions 

27 | will allow. We would start earlier than that if we 

23 thought it was feasible. 

2S | Q Is it conceivable that 
\ 

30 || 


aes conditions would not be appropriate for snow road 
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l Construction in fact until sometime later? 

7 | Possibly well into November, is that a possibility? 
| A fTecannot. conceive that, 

| Mr. Lucas, I am sure that snow manufacturing, the 

| snow manufacturing technique could start the first 

> |i 

. of October and I cannot see many thaw days in | 
> | 
a4 October that would preclude that technique. 

,| fe) And unseasonable 

, thaw would make it, would probably delay your start 
a! though, and that is a possibility. 
a A I would think very, 
ve very remote. 
ay Q is it possible that 
14! construction of snow roads would be delayed by a 
15 | small early snowfall that occurred when the ground ! 
all was not yet frozen and served as an insulator, would | 
a conditions of that kind possibly delay snow road 
13] construction? | 
nel A No, we would I think 
a on the slide presentation we showed going in with 
21} wosort track vehicle or it could be a rologon 
22 | or some terrain vehicle of thatsort which would 
| compact the snow and would reduce the insulating | 
sy | effect. | 
264 Q Now, Mr. Williams, 
26 | what has to be done between the time, between the 
27 | date that you begin to construct your snow roads 
29 | for spread C and the date that the first ditching 
29 | is commenced and how long is that likely to take? | 


30 | A Well, in the plan the 
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clearing would be done prior to the year of construction, 


either in the previous winter or in the previous 
summer. In our opinion it is essential that that 

be done prior to the fall of the major construction. 
Then as suggested the early snowfall would be compacted 
as it falls te get rid of the insulating effect 

of the snow and to get more rapid freezing of the 
active layer. Then if there was still not sufficient 
snow to provide adequate cover, protective cover 

to the vegetation, and this is in areas where it 

has been predeterimined that Arctic techniques would 
be required, then snow manufacturing would start 

in order to ensure an early start of construction, but 
the ditching and the stringing of the pipe would not 
be started until an adequate protective snow cover 


was provided. 


| 
i 
| 
| 
! 
} 
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7 That does not mean that the 
2) haul road, the snow road, the haul road has to be 

$i up to high standards in the early going. When you're 
4] working close to the camp, the travel distance is 

5 | shorter so you can put up wih a rougher snow cover 
6 than you can when you get farther from the camp and 
7h it’s important that you have a isnow ‘road. ;thatayou,can 
8 make good time on. Otherwise you spend all your time 
9 | travelling. 

10 | So DTeevaries, Mc. Lucas, with 
It the conditions at the time. If there is not adequate 








iol | Snoweto provide suitable cover, it will have to be 

13 | made or hauled in; but it is important to get an early 

i Stare? 

aa | Q Well, would i be wildly 

16 | wrong in suggesting that it could take as much as 

17 three months from the time initial snow road construc- 

18 | tion begins until ditching, and then the welding and 

19 | lowering in and so on could begin? 

20) A Yes sir. 

21 || Q TNNG WS Sete 

oad | A That means you would be 

23 wildly wrong, yes. 

| Q Could you give me an 

25 | estimate of the time between the initiation of those 

“0 two activities? 

27 | A Well, they could be 

23) very close, Mr. Lucas. As soon as a few miles of 

| right-of-way is adequately snow-covered, those other 
me operations can begin, providing you have your people 

i 
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in camp. 

Q Well, could you explain 
then why your bar graph indicates that you feel you 
could begin snow road construction on October lst, 
but it indicates that ditching would not begin until 
the end of November? 

| A This is conservative, 
that, that is the worst case that we're showing. If 
there is any possibility of improving that, we cer- 
tainly will. 

Q And: all this £timeathen 
is being allowed for the various contingencies involved 
in snow-making and ice-capping and so on that may be 
necessary to get a proper working surface. Is that 
correct? 

A The bar graph indicates 
that even if we can't get started until the lst of 
December, that the schedule can be met. But every 
effort would be made to start earlier than that. 

Q And you feel that 
December lst would be the latest you could possibly 
conceive of ditching commencing for this spread. 

A iy thanky that 'sicorrect. 

Q Now, in your earlier 
evidence I believe you indicated that construction 
spreads would move at an average rate of about 21 miles 
per month. Now, is that a reasonable rate to assume 
for this, particuler ispread anrthas, particular iarea? 

WITNESS DAU: In this particular 


spread, Mr. Lucas, the rates in miles per calendar day 
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is 0.6, and the estimated rate in miles per working 


Gayeis Or 85z 


Q Which suggests what, 
about -- that would be in the order of about 20 miles 
a month, would it? 

A Rebelwevestitt'tsvPopls ifr: 

Q Sorry? 

A Ho. 

Q 18. Now, with respect 


to;snow- roads, Mr. Williams, is it anticipated that 
Snow roads will be used in the latter part of March 
ena Ven WnGos April in this: section 2 | 

WITNESS WILLIAMS: Yes sir. 

Q And would you expect 
that during this period some melting is likely to 
OCCU? 

A ima thetearly part of 
April, that is possible, yes. 

QO And that you would 
have to take some of the remedial measures that you 
mentioned, using sawdust and shavings and so on. 

Lise that: correct? 

A No, that was just to 
repair pot-holes in the haul road you were suggesting. 

Q What would you do about 
melting? 

A We'd put up with it 
until the situation became serious, and shut things 
down and get out of there. 


Q And you wouldn't 
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conceive of a situation in which you would have to 
repair or continue to attempt to make snow, for 
example, to maintain your snow road into April? 

A That hasn't been included 
insiouns plan. 

Q Mr. Williams, would you 
agree that during the process of construction, various 
dark-colored material, including soil and rock and 
perhaps bits of God knows what, will be deposited on 
both the snow road working surface and on the traffic 
lane? Brees sor spol an pagticular. 

A Yes, I can see that 
happening, yes. 

Q And having had consider- 
able experience in construction, would you agree that 
there could be a considerable droppage of spoil 
material and so on on these snow roads? 

A No, I would see it 
limited tovareas where you had to haul in ‘selected 
back wi, ceior Sastance,y Maw Lucas. haewoulkdnwts be 
Mie« normal practice to be hauling soil to the site 
of work. 

Q Though some soil is 
bound to get thrown on the snow road surfaced by 
the pipe-laying equipment and so forth as it moves 
about and along. Is that reasonable? 

A On the working side, the'! 
working area; hopefully not on the snow road itself. 

Q Now, would you agree that 


the presence of this material on the snow road surface 
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will accelerate snow road melting? 

A Yes? sur). 

0) In the snow road tests that 
were carried out at Inuvik, did you test this particular 
problem? 

A No sir. 

Q Do you anticipate that 
the presence of dark material on the right-of-way may 
shorten the spring life of your snow roads? 

A I can see that happening, 
Vesoats Ur. 

Q Bute you wiaven' tt: speci £i- 
Cally ‘studied? or carried out-tests. 

A This. occurred at the 
Snow road test that was done at Norman Wells at the 
test site there, and I don't have the figuresfhere 
bumeithink Che tratticability tests there did Cen 
Minate, in the tirst half cf Apminhe but Hm not) certain 
of that number, Mr. Lucas, and certainly on that road 
where quite a bit of ice was used, thesurface was 
dark. 

Q Has this factor been 
taken into account in the development of the construc- 
tion schedule? 

A No sir. 

Q You've mentioned earlier 
that it will be necessary to repair snow roads in 
certain circumstances. Would you anticipate that 
operations would have to be shut down in certain 


areas for certain periods while snow road repairs were 
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being carried out? 

A Yes, I can see this 
happening, but it could be done in the night when the 
ciate miSmeLOwW Onetiat. COAG. 

Q But you would anticipate 
some down time as a result of snow road repair and 
ice-capping. 

A ie iaewassCarri1 ed! Out 
in selected time periods, I don't think so, Mr. 

Lucas. I think we indicated on the slide presentation 
that traftrtic could resume within a half an hour after 
repair procedures had taken place, and if the repair 
work was done at selected times I wouldn't see it 
holding up operations appreciably. 

Q So you haven't taken this 
into account thenin developing your construction 
schedule. 

MR. GENEST: Well, he just 
Said it wouldn't affect it. He's obviously taken it 
Pic Oma CCOUNL. 

MR. LUCAS: I guess perhaps 
he has, Mr. Genest. 

THE COMMISSIONER: So that 
objection is a good objection then. 

MR. LUCAS: Q Mr. Williams, 
with respect to welding, and I'm looking at this 
in the context of activities on spread C in the 
second construction winter, in particular, in 
Seceion 13 A of the application at 6.5.5, page 42, 


heading, "Welding", under "Procedure qualification ", 
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1) it 15 stated that: 

2| "Welding procedure tests will be conducted 

5 under the expected adverse temperature and 

4 weather conditions to establish detailed 

5 | welding procedures which will set the 

“| parameters for such matters as pre-heating," 

7, and a number of matters follow. What I would like to 

8 | know is whether these tests have been carried out. 

WITNESS DAU: 

9 | A ~E think ‘some have, but 
awe there are further welding tests planned. I thought 
ay, that was dealt with by Mr. Holmberg. tL wasnt 
me neremat that stage. 

13} MR. LUCAS: I wasn't either. 
14! MR. GENEST: I was and I can't 
15 | remember. 
16 | WITNESS WILLIAMS: tee Somat 
Fo better question for the design panel that preceded 
18 this one. 
19 | MR. GUCAS: Well, I think 
290 Mr. Williams or Mr. Dau, I would like to ask whether 
pan the parameters for welding under adverse temperature 
BO) , conditions were matters that were taken into account 
eX! by this panel in developing its construction schedule. 
24 | 
25 | 
26 | 
Za. 
28 
a 
30 | 

| 
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| | 
2| | 
| A Yes, Sir. | 
3 | | 
| Q But these tests have | 
| not been carried out, tests that have been mentioned 
>| Ine tne: “application . | 
ey A There has been a considerablle 
‘| amount of welding done in northern Alberta in temperatures 
| similar to what we are going to experience here, 
| Mr. Lucas, the tests, wherefore the specific type 
“| Of pipe that 15 required “for thas job and preliminary 
a indications are that there is no special problem that | 
> fl | 
a. the procedures normally used in winter construction | 
ae in notthern Alberta are probably adequate. | 
14! 
et Q Well, let me get this | 
m | straight. Did you know the temperacure constraints 
a on welding, on this type of pipe in the type of 
a oat 
- conditions to be encountered on this line when you | 
oa developed your construction schedule? 
TY Nt 
| A In a general manner, 
a Ves gnot in -- not real specific, but the “we had 
7 
a advice from our metalugist, 
a Q What do you mean in a 
*| gereral manner, within plus or minus ten degrees? | 
> 
i. A Just what I have said, Mr. 
ics | 
i Lucas, that there was no special problem over and 
ne 
"| above what is normally experienced in winter construction 
59 
ae in northern Alberta. This was the general advice 
niet 
i of our metalurgist. 
are 
“a Q And that is the basis, | 
30 | 
a that is the assumption on which you developed this 
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construction plan? 

A yes, sir. 

Q Did you have any 
information at all on temperature extreme conditions 
along the part of the line that we are looking at 
in connection with spread C, did youknow for example, 
the number of days likely to be below 20°F? 

A Yes, we have that data 
from the station at Norman Wells over quite a few 
years. 

Q Now, getting back 
to spread C, which is proceeding at a rate of 18 miles 
per month and presumably making good progress, it 
must move a total of 81 miles to complete its task as 
wereag che Chart. 

A YeSan. Sil. 

Q SOwehat, according Eo 
the dates you have suggested it could be expected 
to complete its work around the first of April? 

A VES sds 

Q iceat Your Opinion that 
Stes Very unlikely that; 10 will be Later, much Later 
than the first of April, could you conceive of 
Construction activities going to April 15th in’ this 
area for example? 

A Mr. Lucas, this is 
the second year of construction. The year prior 
to this I am sure we will have a pretty good idea 
of what can be accomplished within reasonable bounds. 


Now, the weather can be a serious factor. If 
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ALL WEST REPORTING L-TD. Dau, O'Rourke, Williams 
BURNABY 2, B.C. VS 
Cross-Exam by Lucas 


| during the first winter's constructinn we found that 











; 
>| ‘this type of schedule is very difficult to meet, then 
3 we would see the implementation of one of the remedial 
a measures suggested in response to the question number 
5| 25 of the Pipeline Assessment Group. 
al Q So thatthe weather is 
7 the big unknown factor? 
| A VecweSiin. | eBlut ene 
ot spread will have to be equipped to carry on work 
10 | in adverse weather conditions. 
ni | Q I have referred to adverse | 
nes weather conditions respecting welding, what were 
a) the assumptions that went into this construction 
may! plan with respect to other construction activities 
1S. mmeluding dleching, pipe stringing, did you make 
Dea any assumptions as to the extreme adverse conditions 
ul under which those activities could be carried out? 
byes A Those items are built 
19 | into out schedule, yes. Are you speaking Sout like 
50 | Mr. Bayly I think yesterday that all the equipment is 
i 
21 broken down and we have no snow to build roads and 
| thescaribou jare in’ the way and: =— 
| Q NOy nO. onO,- le ain) T10C. == 
f 
oil A Does this all happen 
Sia an Once —= 
heal Q What I am interested 
i 
. in is whether you made any specific assumptions 
xe as to extreme adverse conditions under which activities 
eal like stringing and ditching and so on could be 
=i carried out, that is, did you assume that ditching 
i 
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Dau, O'Rourke, Williams 
Cross-Exam by Lucas 

















1 would stop when it got, when the temperature dropped 
2 to a particular point? | 
3 A Now we think, Mr. Lucas | 
‘| Chat late 1S One Operation, that Can, continue in 
> il extreme low temperatures because the operator is 
a ina Shelter, | 
7 Q What about the stringing 
a OL olupe © | 
"| A Stringingis qa little | 
an more difficult in that it does require people to be | 
rel out in the elements. | 
all Q Did you make any assumptions 
Aah then as to extreme low temperatures at which these | 
see activities could be carried out? : 
AD | A Oh, in a general way 
a we thought the minus 35 degrees is probably about the ! 
= |! 
is limit that people can work for any reasonable period in 
a the element. It depends on the wind conditions as | 
a well as the temperature, Mr. Lucas. 
| Q And you had information 
aa on the number of days that the temperature has 
“| been minus 35 or lower in this particular region over 
as the past few years? 
| 
alia A We have a climatological 
ad report, Mr. Lucas. I am pretty sure that that informatio 
4) ae 
: 2 fe 9 es Ba ey 
“ Q Well, what I want to know | 
28 | 


is whether this information was built into your 


' construction schedule? 
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ALC EWEST RERPOR TING Ea ib. eh 


BURNASY 2, B.C. Dau, .0' Rourke, Williams 
Cross-Exam by Lucas 


1 Q Okay, Mr. Williams, 


ho 


we have got down to the first of April and spread C 





34} is getting near its goal and let's assume for the 
4) sake of the question I propose to ask that it achieves 
5 | dts “goal, sl miles. Now, the bar graph indicates 


6 that demobilization takes place following the completion | 


a of spread C's work. Now, how long will thas take? and 
g | what does this involve? Perhaps you can explain 

9 | what it involves first. 

10 | A That would be 

1 

Lj mainly moving the camp and equipment to a wharf and 
12) stockpile site on the river so that it can be 

13 barged out for the next winter's operation. “Flyzrng 
14) the men to their homes, that sort of thing. 

13 Q How long will it take? 
16 | A In the case of spread 


, C the camp and equipment ends up at compressor station 





a MO-09 at m.p. 400, the nearest wharf and stockpile 
19! site is about 20 to 25 miles north at river m.p. 565, 
1 
20 | the bar chart suggests that this operation can take 
21) up to two months. 
fol 
ee | 
i 
23 | 
} 
Pre LN 
Ps 
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BURNABY 2, B.C. < . 
Dau, O'Rourke, Williams 
Cross-Exam by’ Lucas 
1] The construction plan as 
2 | filed is based on the understanding that the Mackenzie 
3] Highway would be completed to Fort Good Hope before 
i 
ay construction of this project began, and that would 
al 
- Certainly influence, if that didwoccursthat would 








GF influence the mobility. 
7 Q You say this graph was 
a prepared on that assumption? 
9 A Our construction plan 
10 | as filed in March, 1973, March 1974, was based on 
buy the assumption that the Mackenzie Highway would be 
By completed to Fort Good Hope, yes sir. 
13 | Q And if it's not completed 
14) then are you suggesting that this process of demobili- 
aa zation would take longer than is indicated in the 
16 | bar graph? 
U7 | A Not necessarily, but 
18 there would be less of a crunch to get that equipment 
| 
sal and material in camp out for barging down the river 
20 | the following summer. 
21] Q Mr. Williams, as I 





read this bar graph, it suggests that demobilization 





a3 eon dactakel auvtatlasthetendeofeApribrior tesputeit 

aa another iway, juntikythe bstrofsMay.  Isithat,correct? 
saad A Yes sir. 

26) Q Are your snow roads 

oat going to be usable at that stage? 

28 | A Probably not. 

o Q Seitthat inefactethe 





| heavy equipment and materials and so on would have 
{ 
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ACL WEST REPORTING L-1TB. 
BURNABY 2, B.C. 


Dau, O'Rourke, Williams 
Cross=-Exam by Lucas 




















7 to be out somewhat before the end of April, is that 

2| correct? 

a A In an average season 

| 

4 iawould. hinksso, yesr 

5 | Q Would you anticipate 

6 perhaps a little bit of a crunch in the event that the 
"| highway is not available to you for this spread? 

8 | A Thais ae possabada tye 

9 QO Mr. Williams, are you 

10 || aware of the usual cut-off time for land use activities 
11 | in permits that are granted under the Territorial 

12] Land Use Regulations for activities in the Fort Norman- 
13] Norman Wells area? 
14) A Yes, I've certainly 
15) read their regulations. I don't know them verbatim but 
al I have read them. 

ch Q Would April 10th sound 

+o like a number you've heard? 

19 | 5, MB. GENEST :. Weld, if MR. 
20 Lucas has the dates, why doesn't he stop playing games? 
21 Mic aoe ecussecting | 
22 that April 10th has been used as a rule of thumb by 

23 | the administrators ot the Territorial Land Use 

ae Regulations in issuing permits for activities in the 
go4 Fort Norman-Norman Wells area. You were aware of that? 
26 | A im sunew Li vercead it, 

mae Mr np iLucass. 

28 Q And yet your bar graph 


suggests that some of your activities are likely to 





continue until the end of April in this area. 
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REPORTING LTD. 4922 ' 


Dau, O'Rourke, Williams 
Cross-Exam by Lucas 


A Yes. Moving 
people out could extend into that area, certainly 
every effort would be made to move the equipment out 
and the equipment -- the spread doesn't all finish 
on the same day, Mr. Lucas. Some operations finish 
earlier than others, and as that eguipment became 
free, it would be moved to the wharf site, and the 
rest of it would be moved as quickly as possible. If 
we got stuck, then other arrangements would have to 
be made. 

Q With the relevant 
TEGulabory sOlLbicials; 1S thateraght? 


A NOs Gone think -SO. 


i 








For instance, if the snow road is of the quality we're | 


PaVhimgeabeut it se cqulte, lakelveie will stand, up 
longer than the normal operations that the Land Use 


Regulations are geared to. If the road does go to 


pot, and we can't move it out at the end of the second) 


construction year, we do have other surplus camp 
equipment that could be used, and we might be forced 
with leaving some of it there. Then again, the 
highway might be there, too. 

THE COMMLSS TONER: The 
Mackenzie Highway? 

A Yessir. 

THE “GOMMILSSTONER: Well. 1 
think that we'll adjourn until two o'clock. We'll 
resume at two o'clock this afternoon. 


(PROCEEDINGS ADJOURNED TO 2 P.M.) 
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ALLWEST REPORTING L-TO. 


BURNABY 2, B.C. Dau, O'Rourke, Williams 
Cross- exam by Lucas 














: | (PROCEEDINGS RESUMED PURSUANT TO ADJOURNMENT ) 
: MR. LUCAS: | 
‘| QD Mr. Commissioner, I would | 
4 like to continue. The break occurred precisely at the | 
5 polntethat 1 had proposed to reluctantly part with | 
ey spread C in the second winter so I will move on. | 
i. Mr. Dau, in developing your | 
I 

| construction plan, and your construction schedule, 

| have you drawn on the construction experience to | 
4a date in Alaska on the Alyeska Oil Pipeline? 

at WITNESS DAU: 

‘= | A No. 

a Q You have received no 

ar useful information or experience at all from Alaska? | 
af A No, the construction 

£6 plan that we filed was developed some time ago prior 

oF Pomany gCONSELUCt1ayon, the SAlyeska project. 
a Q Are you keeping an eye on 
a what is happening in Alaska with a view to review or 

ie refinement of your construction plan? 

ell 

vel| A There are observers 

m in Alaska, yes. Observers from Canadian ArCctie Gas. 

aa Q Would: you agree, Mr. 

ae Dau, that while the pipelines are different, an rome 

ad line in Alaska and a gas line of course here, 

26 | 


nevertheless, many of the Arctic construction techniques 
that you proposed are basically similar to techniques 


that will be wsed in Alaska? 


A That the Alyeska techniques 
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AEE eer hae OW NN GIE Tle Dau, O'Rourke, Williams | 
Sa ee Cross-Exam by Lucas | 
| Q Yes 
i = Is that what you are 
| proposing? A i 


31 No, I think that they are quite different. | 
Q Could you explan? 


A Yes, it relates of course 








Ga Gtotthe Chact cthatieiters ta warmcoil pipeline,and they 











7; do not propose to DUy! be on thew Unstable permarrost, | 
2 | and they have, I believe it is essentially half 
9 | of their pipeline is installed above ground. 
10 Q Would there be similar 
114 considerations involved in things like grading in 
12! ice rich soil areas and filling and perhaps the 
13; use of snow roads? 
Ay) A There would be similar 
15a considerations in some of the earthwork, certainly. 
16] I am not aware of Alyeska proposing the use of 
1? | snow roads. They may have, I am just not aware | 
18 | Ope.t. | 
19 | Q And in addition would therd 
20) be logistical considerations -- perhaps Mr. O'Rourke could 
21 | deal with this -- would there be logistical considerations 
22 | that might have relevance to your plan here in | 
| 
23] Alaska? 
aa WITNESS O'ROURKE: | 
| 
25 | A Okay, the Alyeska people | 
26 | had delivered a fair amount of their material requirementd 
i | 
271 to Prudhoe Bay via the . Berring Sea route and the 
285 procedure thathas been used in that instance would 


254 be followed to a large extent by Arctic Gas if they chos¢ 


_ to have their materials delivered along the Arctic | 
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coastline via the Berring Sea route. 


Q So it all depends on 
whether you decide to do it that way? 

A Phabeis marteof ity 
the procedure itself is pretty well defined. It is 


just a case of whether it would be the one that is 


chosen. 

Q And you have not made 
that decision yet? 

A NOme Suet. 

Q Mee Dau; will detarled 


design and construction stipulations be incorporated 
in construction contracts that go to tender? 
WITNESS DAU: 


A Yes. 
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Q Will these stipulations 


include detailed environmental and social stipulations 


that are site-specific in nature? 
A We haven't got 
that) Gantt thes details’. I am pretty confident they 
would. I can't give you an example, for instance. 
Q Well, I'd like to quote 
to you a statement contained in the application of 
Alaskan Arctic Gas Limited, which I believe has some 
connection with the applicant here. 
A Mest 
Q Jem Navingia Lavttie 
G2 Etireuliy-=— 
THE COMMISSIONER: The 
application to the Federal Power Commission or what? 
MR eUCASis Yesiur.,’ mihaving 
a little difficulty, Mr. Commissioner, identifying 
the exact location. Section B, "Monitoring and 
preventive measures," and on page 4 the statement is: 
"Measures for environmental protection form 
a part of the pipeline design and will be 
written into construction specifications." 

Now, is similar action planned on the Canadian side? 

A That's a matter for 
Arctic Gas, but we would certainly recommend it, yes. 

Q And you have made that 
recommendation to Arctic Gas? 

A Not as a specific 
recommendation, I can't recall. 


Q Bui tyou' re: qoimg tordo 
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Dau, O'Rourke, Williams | 

Cross-Exam by Lucas 

SO? | 
A Yes, certainly. | 

Q Now, these environmental 

Stipulations, my question was in terms of site specifig 


environmental stipulations, now would you anticipate 





the stipulations that are written into contracts to | 
contain that degree of detail? I'm asking whether 
that was your recommendation? 

MR. MARSHALL: Rim sorry, 
Mr. Lucas, I'm not sure what level of detail you 
were talking about. That which was quoted in the 
Alaskan Arctic application? 

MR. LUCAS: What I'm asking | 
really, Mr. Dau, is whether these environmental 


stipulations that are included in the construction 


contracts will be merely general in nature, that is 


the contractor will take care to avoid undue environ- 





mental damage period, or whether they will be specifi 
in nature anddeal with particular environmental 
concerns at particular locations along the proposed 
line. 

MR; MARSHALIGNG think. I 
understand the point you're interested in, Mr. Lucas; 


Mr. Dau can speak of recommendations but he can't 





say what Arctic Gas will have incorporated into its 
contracts because that's.a matter that his client 
will determine. There will be others coming who will} 
I am sure, speak to that, though. 
MR. LUCAS: Well, Mr. Marshallj 


you must have missed the fact that we were dealing 
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with this in terms of recommendations by N.E.S. I 


would like Mr. Dau to answer the question if he can. 


RHE COMMPSSIONERe. [Vttha nk)! Mir 3 


Marshall, Mr. Dau can indicate whether that recommenda- 


tion was made. We don't want eouanterfere with the 


relationship between Arctic Gas and Northern Engineering 


Services, but if the recommendation was made by N.E.S. 


it would be because in their professional judgment that 


was sound, and I think we should know about that. 

MR. MARSHALL : I. agree with 
epaiey,) Silas 

A rourtirst referred to 
aivenyigeneralitype of statement. It would go beyond 
that, obviously. As to the exact amount of detail, 
I'm sorry I can't respond to it. We have not gone 
into that amount of detail at this stage. 

MR. LUGAS: *Wellpelitm inter=- 
ested in whether in your recommendation it would in- 
clude -- these stipulations would include seasonal 
environmental sensitivities in particular areas, I'm 
thinking of snow geese staging in a particular area, 
Eusheovér=wintering, caribou calving and so on. 

A Yes, that type of thing 
would be included because it forms part of our 
Sonstruction plan. 

QO But you haven't given it 
full consideration yet. 

A No, we have not prepared 
the specifications for the contractor as yet. 


Q But you plan to? 
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A Yes. 
Q When? 
A a OUll Guten Keesten Smemore 


than a year away. 


MR. MARSHALL: That to some 


extent depends on when you finish, Mr. Lucas. 
never Sten STs Me. LUGCAG: JUSt a minute now 
Q Would that process take 
place following the granting of the basic regulatory 
approval that you referred to this morning? 
A Most of it would take 
place after that. I'm sure there would be some worked 
OU r LOL Oe thats. 


Q inciuding the grant Of 





the right-of-way permit from Indian & Northern Affairs? 


A i ‘don"t quite understand; 


Q Well, that being one of 
the basic regulatory approvals that we referred to. 

A Yes. 

Q And the certificate of 
public convenience and necessity from the National 


Energy Board. 


A Yes. 
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MR. MARSHALL: Just so we are 
clear, Mr. Lucas and you are not mislead on this 
point, we are speaking ofwhat recommendations N.E.S. 
might advance, there is as well the environmental 
staff at Arctic Gas who may have some work in this 


area as well. 


MR. LUCAS: Are you suggesting, | 


Mr. Marshall, that there may be some evidence on 
this subject lead through Mr. Horte? 

MR. MARSHALL: Well, there 
is to be an environmental phase at which time we had 
intended to lead evidence through each of the various 
disciplines in the environmental staff at Artic 
Gas and I should think we would get into this area 
as well. 

MR2* LUCAS :WiMe, UMarshall; 
these are aspects of construction that are very 
highly relevant to the construction plan as I am 
sure Mr. Dau would agree. Mr. Dau? 

A Les < 

Q These considerations -- 

MRE SCOTS I-presume;,~ Mr. 
Commissioner, that we are not taking a poll on whether 
the question is appropriate. I think thatht there 
is an objection toit that my friend should respond 
tor ie, 

MR. MARSHALL: Well, I think 


that he has got an answer, sir. 


THE COMMISSIONER: Yes, well, 


one of the things that you learn as a presiding officer 
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Cross-Exam by Lucas 


iIN@a Count or Ii a hearing lake*thrs “Is that 1f you 


do not say anything the objection may peter out and -- 


(LAUGHTER) 

THE COMMISSIONER: * —-- and 
that is a strategy that I have used often in the 
past... Are you suggesting, =Mr-Scotu; that it is of 
no avail in this instance? 

MRS SLUCAS 2931 am*going to 
proceed, Mr. Commissioner, that both the objection and 
the question have been disposed of, 

MR. MARSHALL: Just to make 
Diecicar Asia (1 was not making an objection. I was 
pointing out to my friend that he not be mislead 
that we are talking about a particular input, thatbeing 
N.E.S. in the form of a recommendation to Arctic Gas -- 
there are other aspects of it that will undoubtedly be 
considered by Artic Gas including the advice of its own 
environmental staff and I just wanted to make sure that 
Mr. Lucas understood that and was not being 
mislead. 

MR LUCAS Welle Mr. 
Commissioner, I feel bound to explain that I had 
it perfectly straight before Mr. Marshall spoke. 

THE COMMISSIONER: Well -- 

MR. MARSHALL: If I have 
succeeded in confusing you then perhaps it has not 
all been lost. 

THE COMMESSTONER: All right, 
sO we are under way again. 


MR. LUCAS: 
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4 Q Mr. Dau, these environmental 
2| stipulations in construction contmacts, would, it | 
3 | be your recommendation that environmental consultants 

4 be involved in the development of the specific stipulations 
' eictkhisanae ture! thats wouldiigo anto) the, contracts? | 
6 | WITNESS DAU: 

7| A Either the consultants or | 
8 the environmental staff of Arctic Gas, Yes. 

9 | Q Has any of that activity 

md | by the environmental consultants taken place to date? 

11 | A In the preparation of 
ee ) specifications? 
13 | Q Yes. 
14 A No. 

| 

15 | Q It is your recommendation | 


Moa wihough thaticit evikk: take place? 








v7 | A Ness. 

18 | Q Should take place? 

19} A Yes. 

20 Q Mr. Dau, my understanding 
21) is that a detailed design review is contemplated and 
Pl as I read the earlier evidence I had the distinct 

23) impression that it would be handled by Northern 

24 | Engineering, they are really two questions, is a 

25 | detailed design review contemplated,first? 

26 | A I do not quite understand, 
27 | a detailed design review -- 

2g | QO Yes, 

29 | A -- by Canadian Arctic 
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| Q Yes. 
2 | A Thathis an ongoing process. | 
| Yes, there will be ai detailed design review. 
4 | Q Bute is ah ongoing | 
4 process md is it really part of the design process | 
6 | for which Northern Engineering has responsibility? 
| A Yes, I believe so, 
3 yes. | 
| Q There is no contemplation | 
10) to your knowledge that a design review by an independent 
11 | authority such as a governmental authority willbe 
12 | Sarrred out? 
13 | MR. MARSHALL: Well, Mr. | 
14 Dau cannot peak for that... Surely what the Government | 
15) is contemplating and so on is something that this 
16 | withess cannot speak to. 
1? | MR. LUCAS: Mr. Commissioner, | 
ra} my question is whether Mr. Dau, in developing his 
19 | construction plan schedule has contemplated the 
20} possibility of a design review of this nature, 
21 I think he can respond to that. 
22 | THE COMMISSIONER: YOu mean 
23) a design review by the Government? 








MRe  LUCAS=) By the Government. oO 








2 perhaps by some other independent agency -- for example, 
cd a firm of independent consultants outside Arctic 
aul, Gas and outside N.E.S. -- 
aa THE COMMISSIONER: Retained by 
2g | Arctic Gas, 
30 | MR. LUCAS: Retained by Arctic 

| 
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Gas, 


Tike COMMES SLlONE Rs) NOt any un— 
usual procedure, I would think, at any rate, what 


do you say, Mr. Dau? 





A We had not contemplated 
that. 

MR. LUCAS: 

Q Are you aware of the desig 


review process that has been imposed for the constructio 
of the Alyeska Pipeline in Alaska? 
A In a very general way, yes 
Q And you. do, not contem= 
plate a design review procedure of that nature being | 


developed or imposed in the case of this pipeline. 
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| A By the client? 
2 || By Arctic Gas? | 
| Q Either by the client or 
4| by the Government of Canada. 
5 | MR. MARSHALL: Well, sir, it 
6 | seems to me that any of us may contemplate all sorts 
7 of possibilities. We can deal with things that he 
g | knows; we can deal with things that he has recommended. 
7 Surely the contemplation or speculation of Mr. Dau or 
10 | any Of us is not going to&help?very much. 
t 
ll} WHE COMMISSIONER: Webi, -Mxs 
12 | Lucas;°Lt seémstMr. Dau®didn"tetake this into account. 
13] is there any point in pressing¥@t, further? | 
14 | QO Mr. Dau, I understand | 
15 | that on the Peace River hydro project when the Bennett | 
16 | Dam was built, a group sf very distinguished engineers | 
tT | of world-wide renown were asgeembled and acted as a | 
20 review panel, and presumably it was B.C. Hydro that 
19 | retained them, so to speak to review the -- all the 
20 | design problems as they went along. Was that unique 
21 to that project: 
22 | A Tt*s my understanding, 
23 Siry+that thatiistnot’an tnusual -citreéumstance’ ‘for 
24) that type of a project.’ I have read of such design 
25 | review teams on other large dam projects, for instance 
26 | I should clear up some confusion, perhaps, on this 
27| review that we're talking about, a design review in 
28 | the normal pipeline project. The designs do have to 
29 | be reviewed by the National Energy Board, before 
30 | you can construct, that you obtain leave to construct, 
| 
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i Dau, O'Rourke, Williams | 
Cross-Exam by Lucas 
l you submit to the Natbnal Energy Board the plan, 
2 | profile, and book of reference which does include a 
3 lot of design information. 
4 MR. LUCAS: And you're talking | 
5 about the notice to proceed procedure under the National 
6 | Energy Board Act? 
7 A Dhae's right. | 
8 | Q And you've taken the 
9 | necessity for that process into account -- 
10 | A Ves. 
| Q soeandeburit that time 
= into your construction schedule. 
3 A Yes, we have. 
14 | @) ME. Dau, USL to return | 
te for a moment to environmental stipulations in construc+ 
| tion contracts, how is it planned that these en_viron-| 
= mental stipulations will be fully complied with by | 
fet contractors? Have you made any recommendations with 
19 | respect. cO that matter? 
20 | A We have not made any 
21] formal recommendations in that area. We have had 
22 | several conversations with Arctic Gas staff and it's 
2 my view that the control of the contractors' work 
24 | has to rest within the client group. In other words, 
25 | Arctic Gas has to have the right to stop work under 
26 | some circumstances. 
27 Q In considering this 
28 | DLODlem OL Gontractor control, is .it contemplated that 
29 | (he environmental sstipulations in the construc tion 
30 | contracts will be displayed, I guess is the word, 
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Dau, O'Rourke, Williams 
Cross-Exam by Lucas 
imethe (= timian tenvironmental,athas form?,,I) am»thinking 
particularly jiiMr ocDau ,icof ithe environm ental assessment 
atlas that was prepared through Bechtel Corporation 
for Alyeska, and is used as a guide by contractors | 
in interpreting the contractual stipulations, is any- 
thing of that nature contemplated? 

A irdonht: knowrrsixn. htm | 


not familiar with that document. 





Q Lehadn"t erealizedthat 
was such a Significant answer. 

THE COMMISSIONER? Is anyone 
going to ask for an adjournment? 

MR. LUCAS®*Howtthen, \Mr. | 
Dau, will the nature cd these stipulations be communi- 
cated to the contractors and their responsibilities 
with respect to these stipulations be made known? | 


MR. MARSHALL: Well, Mr. 





Lucas, I hate to be a pest, but he's indicated that 
this is something that Arctic Gas will be doing and 
they haven't yet got to that point of having issued 
such stipulations, and I don't know how he can say 
how they're going to do it when he's not the one who 
is going to do it. They are the one that's going to 
do it and they haven't yet done it. 

MR. LUCAS: He seems to have 
made recommendations, with respect, on many of these 
issues, and these are certainly matters that would 
have to be taken into account in developing a con- 
struction plan and schedule. 


Q Is the answer, Mr. Dau, 
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1 that it simply hasn't been contemplated and it hasn't 
Z| been taken into consideration in developing the 
3 schedule? 
4 A The development of 
| some environmental stipulations has et been taken 
6 | into account in developing the construction schedule? 
7) Q And the rendering of | 
8 these environmental stipulations into map form ,-a.nto 
| detailed map form so that they can be easily inter- 
a Preteda by \ithescontnactam 
11 | MR. MARSHALL: Sir, I object 
12) to that question. 
13 | THE COMMISSIONER: Well, I 
i 
140 think, Mr. Lucas, all you can ask Mr. Dau is whether 
15 | he made such a recommendation, and it seems obvious | 
( 
16 | he didn't. Why don't you leave that matter and take 
17 | it up with Mr. Horte in his panel next week? He 
18) represents Arctic Gas. He's in a position to indicate 
19 | what measures they contemplate to ensure their 
20 contractors live up to environmental standards, and 
21 why take it one step further back to the engineers 
22 and say to them, "Now, what recommendations have you 
e 2] made?" Is this getting us anywhere? 
24 | MR. LUCAS: Well, Mr. Commis- 
25) Sioner, one of the reasons why I'm pushing this perhaps 
26 a little further than I ought is that while there 
27| has been considerable talk about Mr. Horte appearing 
28 | next week and speaking to a number of things, I haven' 
29 | seen, and I don't believe any of the other parties 
30 | here have yet seen a summary or transcript of the 
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evidence proposed to be led, and until we do I'm really 
not very certain whether Mr. Horte is going to cover 
the matters that we are considering right now, and 
without that assurance -- 

THE COMMISSIONER: Well, excuse 
me,o lim not,certain that he's going. to,either. .I 


am in a state of uncertainty. What I'm saying is 





that Agere up to cross-examine him, want to put 
this question, there seems to me to be no basis upon 
which an objection can be made to it. That's -- and. 
if he's in a state of complete ignorance of the sub- 
ject, I don't mean ignorance in any derogatory sense 
but it hasn't been considered, if there are no plans 
to consider it then that's something that you and the 
Canadian Arctic Resources Committee can call evidence 
about, make submissions about and so forth. But I 


think this is a dry well here with Mr. Dau,who is 





co-operative and esteemable in all respects, but he 
says he doesn't know anything about this. 

MR. LUCAS: Can I assume then, 
Mr. Commissioner, that Mr. Horte is on notice and will 
be well-prepared to speak. to this) subject, and will 
not be deferring the matter to subsequent panels? 

THE COMMISSIONER: Well, I 
Shouidthink shat «hats ayfair wssumpotion, isn’t: it, 
Mr. Marshall? Can we put that to you? 

MR. MARSHALL: I think it's 
clear that we understand, after the last few moments' 
comments from my learned friend, that he wishes to 


hear something from Mr. Horte on this, and undoubtedly 
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Mr. Lucas will put the question. Whether -- I don't 
think’ Ican’ go-beyond that. “© willl certainly tell Mr. 
Horte that Mr. Lucas is interested in this area. 

MR. SCOTT: There's not need, 
Me. Conmissilonerjoat Mri Horte! for some reason isn't 
able to answer it, he will be brought back ata 
convenient time so that he is. I mean I intend, and 
I'm sure others do, intend to ask him a series of 
questions that he doesn't expect to talk about. That's 
what cross examination is in aid of. 

MR.MARSHALL:I could 
Cxpress Some surprises at thats "sin, but? 1 Ve Weteit 
pass. 

Noy; a think’ just ’onh this 
point, sir, it's clear that there is no way that one 
can anticipate all of those areas that my friends | 
might be interested in going into with Mr. Horte, and 


indeed areas will be coming up right until the moment 





the O; & M. panel finishes and Mr. Horte gets onto the 
stand, and I don't think that there is really anyting 
we can do about that. We appreciate that Mr. Lucas 
is interested in this area. We will advise Mr. Horte 
and we will leave it to Mr. Lucas to raise his question 
THe COMMISSIONER: Well, I 
think, that that's fairly clean, "Mr. “iuecass: I dork te 
see any point in your pursuing this’ matter with Mr. 
Dau. 
MR. LUCAS: I think I’m perhaps 
inclined to agree with you, Mr. Commissioner. That 


means that perhaps the bulk of the remainder of the 
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1 questions that I had are better addressed to Mr. Horte 
e and whoever else he brings with him. 
3 THE COMMISSIONER: You're 
4 really now getting into the whole governance of the 
5 project in a sense, aren't you? 
6 | MR LUCAS: But I also want to 
q drive home the point, Mr. Commissioner, that all these 
8 things which are essentially a matter of Arctic Gas 
9 policy, depend on very important aspects of the 
10 construction. plan and.schedule. I vant to make that 
1) CONneCELORFVery. clear, andyvif stheserwitnesses can take 
12 USenoetumgiher on that, then I'm sure you right then an 
13 I must move to the Horte panel. 
14 There tsyoneathingalthough, 
15 Enat—lawould like to reiterate, and that is this 
16 | matter of a summary of evidence for the Horte panel. 
17 That complaint that I made a few moments ago was 
18 lost in Mr. Marshall's response, and we still haven't 
19 had a summary of evidence and in fact I don't know, 
20 for one, if the Horte panel will consist of Mr. Horte 
21 alone or whether he will be supported by other witnesses 
22 2a who they will be, and I wonder if Mr. Marshall 
23 could perhaps enlighten us as soon as possible on this 
24 matter? 
255, THE COMMISSIONER: That seems 
26 | a fair request. Can you say anything about that nev, 
27 Or would you prefer to respond tomorrow or even Friday 
28 | 
29 
30 
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ALLWEST REPORTING L170. 4942 
BURNABY 2, B.C. 
Dau, O'ROurke, Williams 
Cross-Exam by Lucas 
1| MR. MARSHALL: Perhaps I could | 
2 | respond after the coffee break this afternoon, sir. | 
3 MR. LUCAS: In that case, 
4 | Mr. COmmissioner, those are all the questions that I | 
- have. 
al THE COMMISSIONER: I think — 
"| you Should.«add atjthis time.--,1 take it,that those | 
| are all the questions that you have at this time. I 
9) think that if when you have an expert coming up 
oe to assist you and it turns out you overlooked something 
TY you can go after that when Mr. Scott has finished 
ie his questioning. 
3) MR. LUCAS: Yes, thank you, | 
sol Mr. Commissioner, there may be a few additional 
ull questions. 
16) MRs poCOT Ps.) «Withyyour aeeer s 
By 


Mr. Commissioner, Mr.Goudge and I divided our questions | 











18 | im twooparts landyheswiliougo first, if that is all right 
19) ander will foilow = up. 
20 | 

| MR. GOUDGE: Before I begin, 
_ Mr. Commissioner, last week or two weeks ago when 
5 
a we were here you instructed me to inform the Association 
“I of Municipalities and the chambers of commerce about 
a 
| certain matters that had gone on with this panel. 
a I did so and Mr. Reesor is here for the Association 
| of Municipalities and I think -- would like, if he could 
| to address just a few remarks to you in connection 
ie with what you asked me to tell him. 
29 

MR. REESOR: Mr. Commissioner, 
| 
| 
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ALLWEST REPORTING L710. Dau, O'Rourke, Williams 
BURNABY 2, B.C. 

I would like to take this opportunity to respond to 

| your remarks and advice to the Association of 

: Municipalities that perhaps we might be interested 

: and coming and addressing a few questions to the 

> construction panel. I thank you for this. Sometimes 

6) because of our inactivity at the early stages of 

7 the hearing we think that maybe we Sete being forgotten | 

| and -- 

°| THE COMMISSIONER: No one is 

sa being forgotten, 
ai MRee REBOORS “Very good. 
12| inelignt of that; I had a--— had discussions with my 
=i executive committee on April the 24th in Inuvik and | 
14} recently with Mr. pagler, eur counsel) the results of | 
4S these discussions were in a nutshell that we had | 
| Homcuestions at this time, but as felt that it-would 
ai GeyoOteinterest af % generally outlined our thinking 
iad as to overall strategy down the road. 
19] Thiemranst consideration in 
so this decision was that we felt that our involvement 
a was such that it would be difficult to prepare properly 
oad at this time in the construction phase that we are 
a somewhat out of our area of expertise and we might 
24) find ourselves lacking and that we may regret later 
25 | one inthe Fourth phase. from a credibility point of 
| view and so on. 
at The second consideration was 
aes that we felt that the fourth phase would concern 

api itself with all of our concerns in some depth and 

| certainly each phase is not a water tight compartment an 
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ey 


we can probably look at some overlap somewhat in the 
construction area as well as in the environmental 


area and so On as far as it touches people in the 


north. | 
An additional matter is that 

we felt that because of the funding which -- that we 

have, we felt Lt would probably be more | 


effective to allocate it pretty well to the fourth 
phase so that we can put on our show then and not 
Sort of dribble it throughout the hearing, so to 


speak. 





MR.GOUDGE: To the way 
the rest of us are, 

MR. REESOR: Right. 

So I felt that our original 
plan of action in this was most appropriate, however, 
in the fist three phases or however it works out that 
we wiljnot be actively involved. We are reviewing 
the tanscript on an ongoing basis, flagging the items th 
are of concern to us so we can bring them up in the 


fourth phase. And the second thing is in light of 





Mr. Sigler's comments during the first couple of days, 
during the overview section of the hearings was the 
stress on the community hearings and I will be 
actively involved at the community hearings which are 
held in the communities that are members of our 
Association in actively assisting them putting together 
their submission as well as questions that will probably | 
get into the sort of area that we are into now. 


I think that the format that was discussed for the 
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Nets Soe Dau, O'Rourke, Williams 
1 community hearings in Professor Jackson's committee 
“ will be satisfactory in allowing questions to gain 
3 | further information for our purposes and in addition 
4 this would allow the local people to gain an under- 
P standing of what is goingon in each of these areas 
6 | Since a 10t Of these Matters of logistics, control, 
scheduling and so on are fairly site specific and 
eh I think it is as we have seen in some areas it is 
3 difficult to generalize overall so this would be 
“— Or assistance to the local councils for our purposes 
| so that in summary I suppose, even though it is not 
12 the best possible deal, the best possible solution 
13) over all within the resources at our command we 
ae feel that this is probably the best route to go. 
oa Thank you. 
16 THE COMMISSIONER: Thank you, 
17 | Mr. Reesor. I know that sounds very, very sensible and 
18 ieam sure it will be helptul to your organization 
19) and the Inquiry for you to proceed in that way. I certainly 
20 respect your judgment regarding the extent to which 
ei you wish to participate and I am pleasedthat you 
ee are flagging the things that are of concern to you 
cal as you look at the transcript, so thanks very much 
24 | for coming along. : 
ae MR. REESOR: Thank you. 
26 | MR. GOUDGE: Mr. Commissicner, 
ae I should indicate that I indicated your invitation 
oe to Mr. Sigler on behalf of the Chambers of Commerce 
a as well and he indicated that he thought it unlikely 
he would take advantage of your invitation. 
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Cross-Exam by Goudge 


CROSS-EXAMINATION BY MR. GOUDGE: 
Q Mr hau, you were 
asked this morning by my friend Mr. Lucas a little 


about the width of the right-of-way that you propose. 





No doubt on the schematic that you have given us it 
shows 120 feet cleared wall to wall, so to speak. 
team a wtttle curious as to the appearance of the 
vehicles on the schematic, particularly the Arctic con- 
struction right-of-way configuration, do you have 


Bnet an front: of you? 





MR. DAU 
A Yes. | 
Q It shows two trucks on the | 


right hand sid@in the traffic lane, one going in either 
direction. Yeake it those trucks would be part of 


the stringing operation, that is what is represented 


there. 

A That 1s what is represented 
there, yes. 

Q And Sdoevyourcentemplate the 
trucks outward bound containing two 80 foot lengths 





Of pipe, asSthat what that andicates on the right— 
hand side or is that simply an approximate Peer eceneaL tone 
A Livould cali Enat an 
approximate representation. 
Q Has any decision been made 
as to whether you intend to truck in two or three 


length loads? 


A Nome Cian. Mot. Lt 


would be site specific in a particular area. It would 
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Cross-kKxam by Goudge 














depend on the -- obviously the grades and the hills 

ef and whether we had 40-foot pipe or 60-foot pipe or 

y double joint s0-foot. pipe? 

4 Q Normally it would 

>| be*oOefoot Lengths, “I think? 

a A Normally. There. are 

1 areas that there wouid be 60-foot pipe. 

" Q Yes, the inbound truck 
oj facing us is obviously empty in that schematic? 

| A It appears so -- 

A Q Moving over to the 
a left hand side the workings-- 

= THE COMMISSIONER: Excuse me, 
al what page is this on, Mr. Goudge? 

at MR. GOUDGE: I am sorry, sir, 
By it is a schematic that was handed out and formed an 
ie esiioit. 1 co not Have the exhibit number, but T 

ag Cigie . Know wie is On De rr you would Tike’ to 
“4 VWOOk7 ac My. COpy .« 
| THE COMMISSIONER: Thank you. 
a | MR. GOUDGE: 
yl Q Now, the working surface 
| there shows two side booms side by side. I 
ae take it that there are perhaps one or two phases of 
a the actual construction process where that would occur, 
a Due no more than one or two? it is not normal practice 
ae 
je to run side booms side by side? 

28 iN No. This is a schematic, 
aa sir. It indicates some dimensions. 

30 | 


Q It has nicely filled up all 
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1} 
| the travelling lanes. 
> |I 
| A Yes? Te™has’ 
3) 
Q Deeake 20 == 
AY || 
| A They are probably some of 
| 
5 | * . . 
i the widest units I think was the purpose. 
6 | : 
Q REVS *rusheheur, 
7 |i 
} A I beg your pardon? 
8 | 
Q he sysVrushipur: 
9 | 
H| A Yes. 
10 |i ; 
0) I take it is not normal 
11} : 
i practice for the side booms to appear cheek by jowl 
we 
| jE tome ot ays oe thatthe normal practice would be to have 
So | : f 
~ | them one behind the other, freeing up the travelling 
14 || 
i Vane? 
LS 
A That would be normal, sir. 
16 ’ 
Q Yess“@and Ietakesa2ct except 
7 ee 
a | for instances of passages back and forth or instances 
sa | 
“| of trucks passing one another it would be normal 
19 | 
ht to have one lane of the traffic lanes on the right- 
i 
20 |i : 
I hand side empty? 
i| 
5 |} 
>} - A ilam Senry) i didenot 
22 | 
quite get that. 
234 
24 
ey 
26 | 
! 
oF Il 
ae 
29 
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RNABY 2. B.C. 
Dau, O'Rourke, Williams 
Cross-Exam by Goudge 


Q ins not the normal | 
occurrence to have trucks at the same point on the 
traffic lane passing each other. 

A tives -COrrece, Sar: yes. 

Q ¥ou. Saiduthis’ morning | 
that you thought you would have grave difficulty 
reducing the number of working lanes from four to any 
lower number. Did I understand you correctly? | 


A Yes ihie, Akdenaiikyel 


be much less efficient, in my view. 





Q But not impossible? 

A Net timpossible, of cours¢ 
notyibutyitrwouldnbe much léss efficients. Lt ewould 

Q Could you elaborate on 


that, obhave you given thoughtletoyvatrtoade sso? 


A No, we have really not 


investigated a narrower right-of-way in a great amount | 
of detail. This shows the traffic lane, the snow 
toad on the 120-foot right-of-ways ‘Thenehare instances 
of course, depending on terrain, when that road may 
in fact not be on the right-of-way. I'm referring 
to a crossing of river valleys or creek valleys, for 
instance, where it m ay be necessary that the snow 
road be some distance away from the actual pipeline 
right-of-way. 

Q lontha& circunstance,; 
is your contemplation to clear the full width of the 


120-foot proposed right-of-way? 





A No, we would not do it 
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in that. event. 


O inejthat, circumstance’ you | 
would clear 30 feet less than is shown on the config- 
uration that I'm referring to. 

A Ang, the other point, of 
course, is that the stripped organic layer, where 
app uucableson “his alilustration utilizes ten feet. If | 
that was not done why obviously that would not be 
cleared either. 

OQ betrme; jocome to. that then, 


You said, I think, yesterday that you have on-going 





research to determine the necessity of carefully 
storing your organic layer for re-covering purposes. 


Did. tnderstand Lt? 


Q If your research shows 
that that's not necessary, are you telling us that 
you will not need to clear that ten feet of right-of- 
way? 

A Thats wight. 

©) Dyiaks pid YOuU.wiILEL salso 
not need to clear that ten feet of right-of-way when 


you're using the conventional construction method. 





A That's correct. 

QO Yes. Now getting back 
to the original question, if I may, could you operate 
with a three-lane right-of-way on the right-hand side 
Of athe, adi-tch? 

A Moc, wlbLmesuresvou could, 


Q Could you give any esti- 
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mation of what that would do to your construction 


= | schedule, if anything? OF iS Pthat a question that 





would require more research than you've had time to 


vo 


om 


give? 
| 


A We would "cercaim ly want 


6 | | 


1 


to investigate it a little further before answering 
efiphtheteukhty, iso 4to Gipeak. 

Mee WAL Lams; 

) / You look like you're 
in| thinking hard. Can you help me on that? | 
10 | WITNESS WILLIAMS: Just to 


reiterate that in my opinion also,it would not be an 





oe efficient operation to work in that type of restric- 
15 tion. 

4 O Could you quantify the | 
loss of efficiency in percentage terms? | 
16 | A No sir. 


7 i 
all | Q Do you, Mr. Dau, have 


| any knowledge of the usual right-of-way cleared for 
the major big-inch Trans-Canada construction projects? 

it peaeie 120 feet? 

| WITNESS DAU: Not on the 

average, no sir, I'm sure it's much less than that. 

i¥m sorry; I don®tohave’ the number? 

Q Using the same configura- 
tion, and again asking you to bear with me, have you 
made any ball park calculations as to what kind of 
traffic in terms of vehicle passes would take place 
at any point on the right-of-way during one of your 
three major winter construction seasons? 


Py WITNESS WILLIAMS: 
* A Yes, I have some numbers. 





| Bee ee We tried to pick out a worst case for this situation 
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‘| that you cite, Mr. Goudge, and we looked at a couple. 
2| One is the work site -- with the work camp at Komakuk 
rae 
vy Beach where the camp is on the beach and there's a 
i 
4 | Snow road access to the right-of-way, and then of 
- | 
o4 course the right-of-way. The estimated number of 
6 | passes on the snow road between the camp and the 
" right-of-way is 45,000. 
| 
4 Q Stopping there, Mr. 
| Williams, that's over what time span? 
| 
10 | A Pardon me? 
| 
oa Q What time Span? The 
> | ; 
l27 ig terror thes project or the £1rst construction season, 
13) or what? 
{| 
| A This is the third con- 
a struction’ winter, 2t‘s"’one construction season: 
a Q One construction season, 
- 
17 | thank you. 
: | 
=| A Pnd~onco- Laer rl git -Of= 
| 
) |! : 
19 | way that would be,the right-of-way of course goes 
} 
201 both directions and on the longest segment that would 
> i 
— F have the most usage it would be about 29,000 passes. 
alo) i 
22 | We looked “at anotner one at’ Old Crow on the right-of- 
3] way adjacent to Milepost 335, and that was also, well, 
1} 
See | 
| 29', 700° 
25 | 
| 
26 | 
27 | 
28 | 
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Q During one winter con- 
struction season? 

A Yes sir. 

Q Now let me deal, Mr. 


Dau, if I may, with you on the matter of surveying. 
Four vappliacation, as 1 read it, .indicated.that.there 
would be five surveys. Your evidence, as I understood 
it, indicated that there would be four. Am I under- 
Standing correctiy? There was .a.control.survey in 
your application which does not appear in your 
evidence. 

WITNESS DAU: Yes,-that’s 
COLTrect. 

Q You've replaced the 
information you were to gather in the control survey 


DY. dhoLher means 7. .1s, that correct? 


A ew 

Q Could you pronounce the 
word rather than me? How are. vou proposing £o 
gather that information? 

A Photogrametrically with 


controls supplied by the Government of Canada. 

Q Can you help me as to 
why you chose to go to this method rather tmn the 
control survey? 

A It's much less costly, 
Mr. Goudge. When we made the application we weren't 


aware that the whole route, the control on the whole 


route would be available from the government. In fact, | 


the part in the Yukon was just completed last summer. 
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| 
1| So now the government has control data on the whole 
2] route in the Northwest and Yukon Territories. It wasn't! 
3 | available at the time of the applicatinn. | 
4 Q These are government | 
3) photographs? | 
6 | A NO@sire this would: be | 
"| using our own photographs, utilizing the government 
Z control system. | 
oI 0) ipsee.) “Somers a | 
10 | matter of economics. 
11| A Yes sir. 
12 | Q That means then that 
13 your first survey is the location survey. 
14] A Yes sir. | 
sae Q The control procedure | 
16 | you now propose does not require you to go onto the | 
17 Pata te Can ail pe done’ in thetorrice! | 
18] A Yes’ sir? We're running 
ah atest On 25> mites Of this next month in the Fort 
20 | Good Hope area to prove out the system to our 
| entire satisfaction. 
22) Q isMthisy your first 
23 test with that system? 
24 | A Per thervtirst by | 
am Northern Engineering. It has been done by other 
26 | companies in other areas. 
1 
27 Q If the test does not | 
| 
28 | meet your satisfaction, what do you propose? | 
29 | A Then we would have to 
| 
30) reconsider the control survey. 
i 
| | 





inom oe 
heed 7 


| 
{ amp iff iw , aAxwod'O usd 

. 

| 







‘ sphu0d yd msxt-ee0r) 





































- 
slodw edt no sisb fotinoa ba snomnxevor Sat won 08 
t+'nesw tI .asixotixisT moduY bas teowistxouw ot mt ess a i 


.agisspilaqs sit jo omits edt 3s sidslisvs- 


jnoemrisvop sis sasAT 3) | 
. | fergs1posang — le 
| ed Bluow afAs* ate of A | La 
snommteavop sdt pnistiiau vedqstposordg mwo xuo priieay a : 
(3 j 
wmadeye forsnoD | \@ i 
| B R'DE ob ,ose I O e 
| eoimoncse 20 4edsem eae 
| tie eeY & has 
| sect neds aensom jecdT Q > 
.yeviue aoissool ont et yevane FexLt mwoy nee 
| / ue 2o¥ A i 
= 
siubeootq Loxtnoo oT Q bel 
| ait ojno op oF HOY etinpet tom as0h saogotq won voy y OL 
,espitio edt ai enob ed [is mao 31 bast vi 
) - . ef 
| piinny1s ost'oW .2uLe ear A 
| $rod oft ak dtaom jxen efds Io aeelim @$ no gest & et 
Iwo OF ieeage oi3 jo evotg o¢ Bets sqoH boo 0s 
Sy! 


,moisosielstsea exidas 
taxit woy eins ef- 9 
Smesaye tsdit diiw teos 


yd texrt oft e'st & 
sedto yd erob asad esd 31 euiniere nrent2ou 
.2se1s: tonto ak asi nsqmoo pe 

ton ssob tast eds IT 0 | 


Sazoqdetg yoy ob tadw ,nolsostetisa ‘on a 20m 


a 


os eved bluow sw nadt A. 


eine 


Cross-Exam by Goudge 


Q You would have to go 
back. cloetbhe control sunvey,11isathat correct? 

A We would reconsider it 
certainly. It would depend on what degree of control 


we experience this coming summer. 


Q The location survey, as 


I read your construction schedule, at least as filed 


before the filing was amended, is to begin in July of 


1975. Is that so? 


Dau, O'Rourke, Williams 


4955, 


A The schedule as amended? | 


Q No sir, the application 


as +Ltpwashkiled.last ! (March. 


A Do you have a particular 


area in mind? 


@) What I was looking at 


was page 28 of the relevant section of the application 


Which is 13.A.6.2, and the schedules that go with it. 
Do you have the survey schedule in front of you, Mr. 
Williams? Figure l. 

O Yes) six. 

Q bntake act nthat that 
shows duly, J /5 tor March 31,WhiG, asisoests! can 
decipher those. 

A Except for the section 


from Alaska-Yukon border to Travallaint Lake. 


O Yes. 
A Yes, Sikri 
Q And the purpose of the 


survey, as | read 1t in the application), pis:ito.,Locate 


the boundaries of all support facility sites and aed 


| 
| 
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rodds, and to complete the location of the pipeline 
right-of-way between control points. You concur in 
that? That's on page 28 of the 
section I cited. You better concur, Mr. Williams, 
I'm reading verbatim from the application. 

A Yes sir: 

Q Now,> carrying on in the 
application, it sets out what I read to be basically 
two methods of conducting this location survey. On 
page 29 you refer to a sparse tree cover method and 
thereafter a forested area method. Would you agree 
with me that the application speaks of two kinds cof 
location survey method ? 

A Yes sir. 

Q And in the sparse tree 
cover area method, the indicia are helicopter trans- 
portation and summer work, basically, together with 
hand clearing. 

A Yes sir. 

Q And the forested area 
method is to be winter work with clearing by machine 

A Well, the first sentence 
Mr. Goudge, says it can be done in either winter or 
summer. Generally winter would be used, and we should 
add that we have done more thinking about this since 
the application was written, and we have come to the 
conclusion now that we would much prefer the location 
work done in the summertime. 

0) You would much prefer 


the location work done in the summertime? 
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1 A Yes. i 
2 Q That means that in the | 
3 | forested areas you would propose, where possible, to 
4 do the location survey in the summertime. | 
5 | A Yesvsir: | 
6 | Q Why is that? | 
"| A There are several 
8 reasons. The winter survey has some advantages, the 
i 
? | Geoundeishirozenpoyoulcodid probably sclearta cuteline 
sgt with -- by machine. Transportation by snowmobile or 
| bombardier would be useful; but the big disadvantage 
12 | is that there can be a considerable amount of snow 
4 on the ground and it is during the location period that 
14 | we plan to gain considerable information with respect 
‘eal, to drainage that could be covered and not seen in the 
; 
160 wintertime, the exposure of materials at stream Breasts 
17 | banks, the outcrops, the actualiprobingeforsthawed 
i 
is | areas, running the geophysical instrumentation to | 
determine rock locations. All of these things can 
a be much better done in the summertime and 
21) those are the main reasons that we have changed our 
sa thinking am this respect. 
23] Q Does that mean that your 
current construction schedule calls for both types of | 
ae location surveys to be done in the first summer? 
4 A Tt is our opinion that 
27 | that is the time it is best done. 
28) Q And that's the time 
29 | 





your Schedulé~calls fomsit’),1) take) it, now. 





A That would be our 
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Dau, O'Rourke, Williams 
Cross-Exam by Goudge 


recommendation to Arctic Gas. 

Q Yes. Now, there is no 
doubt that there are forested areas north of 60. 

A Noe doubt atwvalis 

Q As you use the defini- 
tion, "forested area" in this part of the applimtion. 

A Yes sir. 

QO That means, I take it, 
that you now propose location surveys in the forested 
areas north of 60 during the summer. 


A Yessir. 


| 





Q Yes. How are you aeenos tae 


to clear the cut line in the forested area? 

A With a chain saw. 

Q By hand? 

A Byeivand, yes. 

Q The entire clearing for 
the survey is to be by hand? 

A Yes sir. 

Q lStakesit that's eboth 
in the forested area and the sparse tree cover area. 

A This is our recommenda- 
GioMm. 

Q So you now just have 
basically the one method of location survey, hand- 
clearing summer work. 

A is towlld. icParitiy aebit, 
Mr. Goudge. I've been thinking in terms of the pipe- 
line right-of-way. Some other facilities like borrow 


sites where you miht want to do drilling in the 


| 
i 
if 
| 
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L| wintertime, certainly winter survey in that case would | 
me be adequate, and some of the other ancillary facilities 
3] But the pipeline route and particularly permanent 

4 | roads, things where drainage is of great importance, 

5 is better done in the summertime. 


Gey Q Yes, and your proposed 


plan then now calls for the entire location surveying 





| 
za of the line north of 60 to be done in the summer with 
| 
>| hand-clearing. | 
sal A That will be our Ee eisie 
LL | deition touCanadian Arctic Gas. | 
ae Q Yes. Now, let's talk | 
eae if we scan ethen a little, about. the crews,that, will | 
14 besmnecessiary tto: doythis function.  Have,you formed 
al an opinion as to the crew size for location survey 
! 
16_ crews? ‘ : 
| W i 
ll A Yes, have a report, Mr. | 
8) Goudge, that is on that list of documents that See 
. about six or seven different methods of achieving the 
20 | survey work at different times of year, different 
21 | 


crew sizes, different equipment. I've forgotten the 


number in that plan that we would recommend going 





ee with. It is certainly the summer one. The crew sizes 
I 
ait 5 5 : ; 
sei Bre also given in that report. I could dig it out and 
25 
| 
26 | 
Q Perhaps over coffe you 
2 | ’ . 
| might have a look at it. Can you recall a ball park 
+9 || 
aia number for crew sizes? 
Dik i | 


On | 
a A It would be under 20, 
{ 


© think: 
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Dau, O'Rourke, Williams 
Cross-Exam by Goudge 


re) Do you have a ball park 
number for the number of crews? 

A It would be at least 
one per spread per season. The location work doesn't 
have to all be done in one summer season. It may be 
done “that=way, though, but -—— 

Q Have you formed an 
opinion as to whether it would be preferable to do 
it all one summer, the first summer? 

A There certainly are 
advantages to having that information at the earliest 
possible date. It does mean putting out money ahead 
Gfetime, that will be a decision of Arctic Gas. I 
would think the number of crews would maybe peak out 
at 10, something like that. 

Q Ten crews north of 60 
the first summer? 

A Pia awould  —-—=some On 


the pipeline location and some on ancillary work. 
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BURNABY 2, 8.C. Dau, O'Rourke, Williams. 
Cross-Exam by Goudge 
| 
1 Q Pace wef bal lo pank 
2I figure though would be 200 men engaged for the owner | 
3 | in locations, surveying the first summer? 
4 | A Phateis, LOUGH Ly. ibs syes . 
i 
5 | Q Perhaps you could check 
| that over the break and if your report shows any | 
7 difference from that you could let me know after the 
5 | break. | 
9'| A I would be glad to do 
10 Ehat, 
12 Q Where will these men be hobsed? 
| | 
| Are they going to be housed in separate construction 
1s camps ? 
14 A Along the Mackenzie 
| 
| VAlley the scheme that we like and prefer would be | 
16 | to have the location crews camped on a barge supported | 
17 by helicopter thet would take them into work, bring : 
18 them back at night, take them across stream crossings 
‘| 
19) that: were mot fordable, carry a small protabke drill 
|) 
4 rig to do a little extra work where it was thought 
a necessary and move the barge once or twice a week -- 
22 I am sorry, once a week or once every ten days maybe 
23 to shorten the distance between the work site and 
24 | the camp. In the areas not on the Mackenzie, it 
25 | would be a separate camp proposition, yes. 
a | Probably portable by helicopter. 
27 | Q And placed where? 
281 Take the Fort Simpson amendment. For example. 
25 | A i guessithe worst area 


is between the Mackenzie crossing east of Fort Simpson 
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and the 60th parallel. They would be camped 
probably beside a source of water for the camp at 
convenient: Locations along the route. 

Q There’s no contemplation 
of camping these men in any of the communities along 
the:,Mackenzie? 

A NO pcsin: 

Q What width will the 
cut line be in your location survey? 

A The normal wractice is 
touclear BmAidotthat you can see all. the way up 
the cut Jane. It.is called skylining,, 1M think. And 


wouldbe at beast cfour feet wide. 


Q And uprto om ithe 
high side? 

A Maximum width? 

Q Yes:. 

A That depends on the 


size of the trees, but I would not see it more 
than seven or eight feet wide. 

Q Now, going back for a 
moment, Mr. Williams to your earlier answer that 
there were some ancilliary facilities that might 
have their location survey done in the wintertime. 
I take it there in the forested areas at least 
you would continue to propose machine clearing? 

A That would be one 
option. The problem would be to get the equipment 
there and whether it is cheaper to haul in equipment 


or haul in people and do it by hand. I think it would 
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1 be an economic situation, Mr. Goudge. 
2| Q You have made no decision 
3/ though, I take it, to have all your location survey 


4 clearing, even that in the winter, done by hand? 

















5 A No. 
6 | Q That) means that, there 
7| are going to be some cases where location survey done 
| in the winter will be done -- is done in the winter and 
9 the clearing will be machine done? 
10 | A We think that that is 
11) an option available. 
12] Q And it would not surprise 
13] you if that came to pass? 
Tay A My personal opinion, I 
15 | would rather -- I recommend against it. 
16 | Q Why? 
17 A The chances of damaging 
18 | the surface vegetation is certainly greater with 
19 | equipment than it is by hand. If you are exploring 
20 | ai potential borrow, site and,.it: does; net. prove, up 
| 
=| to your expectations and you had done machine 
22 | clearing, you would have more area cleared than 
23 if it were done by hand. 





4 Q Solyour personal 


opinion is thatpl1 the clearing for 


| 
cia location survey, whenever done, ought to be done 
aol 
27 by hand? 
i 
28 | A That would be my recom- 
29 | mendation, yes. 
| ; 
| ; 
al Q Yes. Come, if we can, Mr. 
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Williams and I will continue with you unlessyou 
Want to pass, the pall Co Mm Dau to the subject of 
clearing generally. Not simply connected with 
Surveying, “Mr Davi eddressed= that’ in his evidence 

in chief at page 4337, and I take it again from 

the application that clearing of the right-of-way will 
be «done in the winter prior to Construccion. You did 
not say that, Mr. Dau, but the°application says 

Cnat, tS enat correct? fie clearing Of the right 
of-way prior to construction? 

WITNESS, DAU: You are 


referring to the application? 


Q i am referring to your pro+ 


posed construction methodology. 

WITNESS WILLIAMS: The 
AAO pe bs Enact. thie == 

Q tials Eve eranscript, 
yes. 

There is ne doubt about it, 
Petakett., Your are proposing that “tne clearing of 
the right-of-way is going to take place the winter 
priser to ‘Construct ron - 

WITNESS DAU: 

A T am ‘sure thatjis 


Front sire cannot “find -1t°in the “application right 


now, but -- 
Q Take my word for it. 
A Yee, 2. will sir, yes. 
Q Now, you will have 


to help me though with one of the items, or two of the 
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1 items of equipment that you propose using. You 


NO 


referred, Mr. Dau, on that page of the transcript that 
3} Mr. Carter put in front of you to bulldozers equipped | 
4 with V or roam type cutting blade attachments. 


| 
Could you describe both of those to me please. Remembering 











6| that I am a layman. What is a V-type cutting blade? | 
7 | WITNESS WILLIAMS: 


8 | A All right, the roam 





9| type cutting blade is an attachment to the dozer blade 











10} that is designed for clearing land or rights-of- 

1l/| way. 

12 | Q What does 1 °-look "lrke? 

13| Can you describe it? 

14 A hm trved to described a back 

ar hoe here a few weeks ago and I sure got into trouble. | 
i 


| 
16) Q I suppose you could say that 
it doesn’tlook like a back hoe. ; 

| 

| 








18 I just want to be able to 
oy understand it . 
20 | WITNESS DAU: 
21 | A The best. | can, do 1s) that 
22 | it is a V-type blade that has got a cutting edge on 
>| the base. 
24 | Q Well we wiil step there 
25) and ask what the roam type blade looks like. 
26 | A I personally do not know. 
2 Q Do you know, Mr. 
28/ williams? 
i 
29 | WITNESS WILLIAMS: 
i 
30 | A Not really, no. 
| 
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ALLWEST REPORTING L-TD. Dau, O'Rourke, Williams | 
Vee en oe Cross-Exam by Goudge 
| | | 
1) Q Is there such a thing? 
2| I would just like to understand. 
i \ 
3 | WITNESS DAU: 
| A We will try and find | 
5 | Suoulert sou, SLT « | 
6 Q It would really be helpful | 
7 | but my concern is the way in which it relates to use | 
g | on? the land: 
a | A We waldetryvand find 
i 
10 some information for you, sir. 
11| Q Yes, perhaps over the break 
LZ} you might be able to get some assistance as to whether 
13 there is one in capativity that we could have a | 
14 i pretense of aon 2 CescriptLiomor. | 
15 MR. SCOTT: It may give us | 
16 as clue as to why Mr. Williams had difficulty explaining, 
a what a back hoe was. 
25 | 
20 | 
i 
214 
22 | 
| 
a4 
25 | 
26 | 
a 
28 
29 | 
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BURNABY 2, B.C. | 
Dau, O'Rourke, Williams 

Cross-Exam by Goudge 

H 

1| THE COMMISSIONER: I think we'll 


let Mr. Goudge make all the clever remarks during this 


























| session, Mr. Scott. 
4 (LAUGHTER) 
5 | MR. GOUDGE: It's a broad use | 
\| | 
6 | of the words. “clever remarks". i 
7 Q Starting with these two | 
2 | Pipes then, Mr. Dau, is my next question one that gives 
9 | you pause, and that is can you compare them for me 
10 | in terms of their potential for disturbing the surface 
11] layer? 
oi WITNESS DAU: We will try and 
13 | gel. vou that antormation, sir. 
14) Q Pou aAvesnOnw1 dea whether | 
| 
1s one or the other is better in that regard? | 
16 | A Noe 1 Co. Wot. | 
17 | Q Leaving that for the | 
| | 
1s| moment then, you've described in broad terms at least | 
19 | in your evidence in chief the use of crews for ery 
20 | the right-of-way. Again, do you have an estimate of 
21 the size of crew? ME: Ba AMS ou look at response 
mh No. 2 to the Assessment Group, there is a breakdown | 
| 
23/ given there that might help you. . 
24 || MR. GOUDGE: If that includes | 
25 | Cp eM eeMarsiiaiia. tec beughad tf you. put, 2t an front 
26 | of Mr. Dau. 
| 
27 | A Detailed planning in : 
28 | spread G-3, H-3 -- that's G, third winter, H, third 
29 | winter -- B-1l, C-1, and C-2 list 27, 
0 | Q BR clearing crew of 27? 
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a) tee Dau, O'Rourke, Williams 
Cross-Exam by Goudge 
| A In those particular 
2) Spreads. | 
2 Q Petthat 27 inf each | 
4 spread? | 
5 A Yes, in spreads’ D-2, | 
6 | Daly? Bal Ee2),rtheytre combined wai tha grading crew | 
a and in those cases the totals are 67 for those Spreads.| 
a Q In each spread? | 
>| A Vesn 
10 | Q Would that be half and 
11} half, half grading and half clearing, approximately? 
~- I take it that that would be a fair ball park | 
13] estimate. 
al aN Bad Ppark @isin,- yes. | 
15 | Q We're talking 40 people | 
16 a crew and one crew a spread, is that - i 
aa A Re wash 7> totals Sir . | 
16) Q 40 people for a clearing 
vol Grow, if E can break up your gvading® and 'eleariing 
20 crew. | 
| | 
a A Yes, I'd have to get 
22 Ehe detatls but “that's a ball park* figure: | 
| | 
an Q Yes, and one clearing | 
an crew per spread? 
aa A Yes. Spread F-2 totals 
26 | 45. 
| 
27) Q Yes. Now, are these | 
28 | clearing crews housed separately? 
| 
29) A They would be housed | 
| | 
30 | separately for -- separately from the main pipeline | 
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construction camp for summer operations in all pro- 
bab icy. 
QO Well, they're a year 


ahead of construction. | 


A Yes, it would be a smaller 
camp in’ that instance. On spreadg where they are not 
a year ahead, it was done just immediately ahead of 
the operation, they would be housed in the main camp. | 

Q Stoppng there, is there 
contemplation that in some places the right-of-way 
clearing will be done immediately ahead of the 


construction operation in the same construction winter? 


| 





A Not north of 60 to any 


i, 


extent; south of 60 I believe it would apply. 

Q My understanding of 
your+proposalwisithateaLleclearimg of right-of-way 
would be done a year in advance of construction. 

A That’ sasight. 

Q Andethat-would (andicate, 
as I understand it, separate housing for clearing 
crews. 


A There would be a special | 


camp for clearing crews, yes. 





Q Has any thought been 
given as to the nature of that camp? Is it a movable 
camp, for example? | 

A It would be more mobile | 


than the main construction camp, which would be located 
at compressor station sites. But I don't want to 


leave the impression that it moves every day, it is Aoy 
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Dau, O'Rourke, Williams 
Cross-Exam by Goudge 


that type of a mobility. 

Q What route would it 
follow, the right-of-way? 

A It would depend on the 
particular location, 1£ 2m fact the highway existed 
adjacent to the right-of-way in that area in all 
probability you'd move it on the highway. 

Q Tf not? | 

A For summer movement it | 
would have to be portable by helicopters or else move, | 
you know, the camp moved by barge or the camp moved | 
by road, and move the crew, hand clearing crew by | 
helicopters. : 

Q Asi Teandexs tand «1+; 
though, the clearing operation, the clearing of the 
right-of-way will take place north of 60 only during 
Winter seasons. Is that so? ! 

A Veo. st hat ts (Correct < 
It could be moved, it depends on the access ina 
particular area, and I don't have the complete 
details of the movement of those camps with me here. 


me caniteylandeger that imformation fforyyou. 





Q Well, is there any 


contemplation that those camps will move along the 





right-of-way following the clearing? 
A I'm sure that could 
occur in some areas, Sir. | 
Q Hs jc:hatethe zule of 


thumb that you intend to operate by? 


A Litiasoury, sits cl edonAt 
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BURNABY 2, B.C. 
Dau, OO cata Williams 
Cross-Exam by Goudge | 
| 
1] have that information wth me. I would have to get it 
, | | 
“| Eoin OUls | 
3 | Q Are you relying on the 
4 highway to move these camps? | 
5 A If the highway existed 
6 | in the area, we'd certainly use it, yes. 
7 Q And if it doesn't exist, 
3 will you move them along the right-of-way. 
9 | A tn ai). probability, yest 
10 Q Now, these camps, I 
11} take it, will cnnsist of trailers, to house the 30 
12} or 40 men involved. 
13 | A Yes. 
14 Q And has any contemplation, 
a been given as to the size of trailer? | 
16 A I have some information | 
| OMe ehabeand Io us. Can't recall where Lt is, sir. | 
18 ii ase, tab 6 LOlLlowing page 36, 16 an. a liustration | 
van of a sleigh or wheel-mounted construction camp that's 
20 small, 24-man camp. That illustration indicates the | 
21 | sizes of trailers which would be, as shown here would 
22 | be obviously towed down the right-of-way or on a 
23 winter road. 
24 | Q Now, has any contemplation 
| been given as to the problems, if any, which slopes | 
26 | Might present to the movability of that kind of camp? 
27 A Yes. I earlier mentioned 
a | that the snow road that appeared on the drawing that | 
He) was a cross-section of the right-of-way may not be | 
Pada | located on the right-of-way in areas with steep slopes, 
. | 
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Dau, O'Rourke, Williams 
Cross-Exam by Goudge 


where it would be necessary to depart from the right- 
Oof-way to cross a deep ravine. In those cases 

you would obviously take these apart and move one | 
at a time or something like that. 

Q Not along the right-of- 
way. You would move them on a route apart from the rightr 
of-way. | 

A In the i1lustration that 
I was referring to, where the pipeline right-of-way , 
crossed a very--steep ravine, it would not be possible 
to move this equipment across the ravine on the right- 
of-way, and it would be necessary in that case to 
depart from the right-of-way, from this road to get 


across this ravine. Not just for the movement of camp 





but for stringing pipe and other things. 

Q So what would happen | 
in that instance, if I understand you, is that your | 
snow road would depart from the right-of-way, take a | 
lesser slope across the valley, and that would be 


phe : 
clearing camp and later 


used both for the movement of 
On as your snow road. 

A Yes, that could be, sir, 

Q Now, let me suggest to 
you, Mr. Dau, that there are a variety of methods of 
clearing that might be used for the right-of-way. One 
is clearing by hand. A second might be careful machine 
clearing, and a third would be essentially grading in | 
the conventional manner. Do those three categories 
of clearing ring true with you? 


A I don't understand the 
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Cross-Exam by Goudge 
ll last one of grading. | 
2] Q Stripping, conventional 
3 clearing using a machine like a bulldozer. 
| 
4 i A Yes. 
| 
.) Q OmcLed@ al eoint front 
6 | Oreit, ancluding the organic wnat) on. the surt ace. 
"| A That's possible, yes. 
8 Q Yes. Now there's no 
at doubt even on my limited understanding that those are 
10 | in increasing order of impact, damaging to the 
11 environment. That is conventional clearing is the 
| 
12) most damaging, the hand clearing the least damaging. 
| 
1) A Thats. comrect:. 
14} Q And hand clearing presents 
| | 
15) little or no surface disturbance. | 
16 | A Pecimink senate cecorrect:. | 
1? | Si. : 
me) Q Machine clearing, if 
I 
15) carefuly done, can accomplish approximately the same. 
20 | A Yes, it depends on 
21) terrain, 
22 | 
| | 
23] 
24 | 
25 | 
26; 
| 
O67 
a8 
29: 
30; 
i 
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Cross-Exam by Goudge 
“ Q Grading as a means 
: of clearing obviously clears the organic layer and 
>| therefore in certain layers causes damage, do you 
*| agree with that? 
5 | A mes « 
S| Q Now, you propose in | 
- youre evidenoe! im chiefeitoluse: Vand clearing! in’ the 
; : main in the areas where you are also proposing 
"| to use Arctic construction methods, is that 
aa | correct? | 
12 | A ves: 
re Q As I understand you, 
ie however, there may not be an exact ES ean there. | 
m4 There may be some areas where you propose Arctic 
| construction methods where you do not propose hand | 
a clearing, is that right? Or isthere an) absolute | 
aa coincidence there? | 
13 | ; | 
A May I have the question 
Lo 
} again, please? 
. Q Are you going to 
Ee ll 
, hand clear everywhere you are going to use Arctic 
cae construction methods? 
4 A i Gann ote tenanie Of an 
of area right now where we would not. 
- Q So you would use 
oy hand clearing everywhere your plan calls for Arctic 
= | 
a construction methods? 
aa A ves. 
| Q Now, that means that 


the distinction between areas to receive hand 
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clearing and areas to receive machine clearing will | 
be made on the same basis as the distinction between | 
areas to be subject to conventional methoés and 

areas to be subject to Arctic construction methods? 

A ROU coud, ttac 
does not necesaarily follows’ :Hand clearing could take 
place in areas of conventional winter construction. 

Q There could be conventional 
methods, areas of conventional methods where you | 
will also clear by hand? 

A Yess 

Q Where would they be? 


What kind of circumstance would yield that result? 





A Well, they would obviously | 


be in the southern part of the system, 


Q South of 60? 
A No, in the southern | 
part of the ‘system’ -- it could occur in unfrozen areas, | 


I-Gannot think of a specific circumstance. 

Q Mr. Williams? | 

WITNESS WILLIAMS: | 

A My own preference would 
be for hand clearing to the greatest possible -- 
economically possible extent. 

2) Would you go so far as 
to recommend hand clearing the entire right-of-way 
£rom 60 north? 

A If the manpower were avail 
able, yes, I would like to see that and I would dis- 


agree with Mr. Dau, I would do it in the summertime. 
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oe Dau, O'Rourke, Williams 
Cross-Exam by Goudge 
1 
| Q I am sorry? 
| A I would -- I think I 
3} disagree with what Mr. Dau said earlier. I would 
4 do the hand clearing in the summertime. 
5 | Q What is your recommenda- 
6 tion to the owner going to be, Mr. Williams? 
on A To hand clear in the 
8 | summertime. 
74 Q What is yours going 
aa to be, Mr. Dau? 
| 
y WITNESS DAU: 
Lie A I am going to bow to 
13 Mr. Williams' knowledge in this matter. 
14 MR.GOUDGE: Do you want 
Ls tombreaki forecoffee, Mr. Commissioner,  itias 
- 3:30. 
oy THE COMMISSIONER: Yes, yes. 
18 | (PROCEEDINGS ADJOURNED) 
29 | 
va 
22 | 
} 
24 
Nil 
ie 
27" 
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A Mr. Williams, I do not 


eee eee DAY O'Rourke, Williams 4977 
Cross-Exam by Goudge 


1 | (PROCEEDINGS RESUMED PURSUANT TO ADJOURNMENT ) 
| 
ae MR. MARSHALL: Mr. Commissioner, 


you asked me to give some indication about Mr. Horte's 


’ testimony. I am able to advise you that Mr. Horte 
a will be called alone without others on the panel, 
6 that a synopsis of his» direct evidence is. in the 


final stages of preparation and we expect to be 





a4 distributing witrtoncounsel by thescend:of the week. 
a I should perhaps add that 
“3 we have had some difficulty in getting the synopsis 

11| ready as I am sure my learned friends appreciate. 


Mr. Hotte is going to be dealing with a number of 





ee subjects that are arising as we continue with this 

| panel and the one thatfis bo Lovlew ‘serthe: synopsis even 
>; when it is received be complete in that | 
le sense. There will undoubtedly be things that come 


up after we have it prepared. 

ll I hope Seed ecunee have 
19 | not been inconvenienced and I expect that they 

| appreciate that with a policy witness it is really 


it more a matter of him responding to subject areas 





| that they have raised in their cross-examination that 
| require a spokesperson from the company to deal with, 
zl and n large part that is what Mr. Horte will be doing. 
25 There will of course be some direct evidence led and 
a synopsis of that will be out by the end of the 


week. 


“oS THE COMMISSIONER: Excellent. 


i MR. GOUDGE: 
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BURNABY 


By ee Dau, O'Rourke, Williams 
Cross-Exam by Goudge 





1 know if you wanted to correct one of the answers that 
2) you Radtgiven earlier: 

| WITNESS WILLIAMS: 

“| A Yes, the last statement 

> | that I made just before coffee break. I was reminded 
i at coffee break that there is some very wet terrain 

a just north and south of the Mackenzie crossing on 

a the Fort Simpson amendment and that would be very 

7 | difficult to hand-cleariin the summer timeswith that 

a1 exception, I would =— 

a} Q Wathoutcanbathiang sult =- 
A Lipeg “your pardon? 
oe Q Without a bathing suit? 

4 A Vessews ir. 

2 Q I take it then that aside 

from that hand-clearing would be your recommendation 

i fom the townem nor thy of rd 
18 | A Veo eSax. 


Q Mes. 
| Now, is the criterion then 
for machine clearing north of 60, the wetness of the 
terrain? 

A No, even the area that 
I am speaking of could be hand cleared in the winter 
time, but hand clearing in the winter time is 
GLPEICULGTin my Opiniien, woarticulamlyewhen there 
is deep snow. Where snow roads are required it is 
important to have the tree cover cropped as closely to 
} the ground as possible and this is best done in the 


] summer time if hand clearing is done. But the 
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ALGWEST REPORTING LTD. Dau, O'Rourke, Williams 
RENNES: PED, Cross-Exam. by Goudge 





| question of whether to hand clear or machine clear is 
a a combination of terrain,potential damage to the 

a surface cover and high ice content soils, availability 
4 of manpower; alljthese things would go into the 

\| 

5 equation, Mr. Goudge. 

GI Q You have named three 

"| criteria. Are there any others that you would 

i put into the mix in deterrining whether to 

2 clear by hand or machine? 

=| A i guess the question 

Pet of housing the people and moving the camps is 

12 another consideration. 

aid Q ines terms, Of the, time 
id of clearing, obviously if you choose machine clearing 
S| Pim Sowinter. clearing. i1s,that so? 

ae A Certainiy in areas! of 
ai high -- generally in frozen areas. Permafrost areas, 
13 | yes. 

al Q Yes, Is the reverse 
2h) true that if it is hand clearing it will be summer 
2 clearing? 

‘a A That would be my 

ial recommendation, yes. 

a Q Yes, that means then that 
cae in all the areas north of 60 where the right-of-way is 
=a to be Cleared by hand it will. be cleared in the 

27! ; 

i summertime? 
280! 


A Except in areaa where 


| grading might be allowed, Mr. Goudge, thatcould 


——i be done by a machine in the wintertime. Does that 
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eae aig Dau, O'Rourke, Williams 





Cross-Exam by Goudge 


answer that question? 


Q Well, I am interested 


in what it does, what this summer clearing recommendation 


is going to do to your construction schedule. YOu 

Syl Well jee) begin, thatjthe clearing operation was to 

take place the winter Preceding construction. I 

take it that if you moved to summer Clearing you bring 
the clearing operation six months closer to the 


construction operation? 


A Yes, "SEn. 

e) Yes, iS that a benefit 
in your view? 

A I would think that there 


is a minor benefit there,in that the later the 
clearing is done and the less thicknees the active 
layer would have, preceding construction. 

Q Well, let me come 
specifically to the clearing of Slopes on the right- 


Od 
COrewaywevou have said. as T Hnderstand. thayin all 


areas of Arctic construction the right-of-way will 
becleared by hand; in Many areas of conventional 
construction the right-of-way will be cleared by 


hand, but in some areas of conventional construction 


machines will be used, am I right so far? 


A Yes 7 =—— 

Q Now, in -- 

A As far as my recommendation 
is concerned. 

Q Yes, that is the xrecommen- 


dation. of NvE;S< 
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Cross-Exam by Goudge 


A I ~- 

Q Without getting you 
Lionas tamily Tignt, . ake Ate thats that is. sor 

A Yes, sir. 

@) Now, in the machine cleare 
areas that you speak of, will you have a rule of thumb 
so as to avoid slopes of any given degree? Ane 
make sure that they are cleared by hand? 

A i really have;not 
given that that much thought, Mr. Goudge. 

O Thinking about it now, 
can you see any merit in a criterion of slopes above 
a certain degree being universally cleared by hand? 

A I am aware that there is > 
such a criterion on the Mackenzie Highvay. 

Q Do you know what the 
figure is on the Mackenzie Highway? 


A Na) pout < d.bOenOr « 


Q I am advised that it is 
Six degrees. Would you be able to comment on that? 
Slopes greater than six degrees? 

A No, I would like to discus 
it with them to see what the -- 

Q To see if they tellyou 
the same story they told me? 

A No, sir, to see how 
it turned out. 

Q Yes, as a matter of 


building principle is there any merit in a rule 
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eee Dau, O'Rourke, Williams 
Cross-Exam by Goudge 


requiring clearing by hand when slopes exceed a 
certain number of degrees? 

A I would suspect that 
there would be less environmental damage if some 
policy in that regard were maintained, yes. 

Q I take it you agree, 
Vous are NOL sure avout the nunber? 

A Right. 

Q You are familiar 
with the famous slope that failed at San Sault? 

A Yes,Sir. 

Q That slope would “have a 
greatér gradient thah thenumber that aught to be 


plugged into our formula? 


A Yes; Sise 

Q ti spoulta nave been 
cleared by hand? 

A It was a research project, 
Mew Goudge.. It. =- 

Q A proper job would have 


Cleared it by hand had you not been interested in a 


whether you could make it fail or not? 


A Le would Have been better | 

done by hand, yes, Sir. | 
Q What was the gradient of that 

| 

Ssigpe, ao you. recall? | 

A I am sure it was mentioned 


once or twice in the transcript either by myself or 


Dr. McRoberts. It seems to me that it was in or around 
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ALLWEST REPORTING LTD. Dau, O'Rourke, Williams 


BURNABY 2, 8.C. 





~sI 

















~Cross- Exam by Goudge 


Q Yes. 

Now, Mr. Williams, would 
you also agree that other things being equal, 
a clearing of for example 120 feet ona slope, yields a 
greater risk of degradation than a clearing of say 
20 feet? 

A ie Sis 

Q Would there be any 
meritjin considering in your right-of-way clearing 
a rule of thumb that narrowed the width of clearing, 
on slopes during the clearing phase to something 
less than 120 feet? 

A During the clearing phase 
and then never widen it, Mr. Goudge? 

Q Widen it immediately 


prior to construction. 
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Swe WES T "REP OR FIN'G ETE. 


BURNABY 2, B.C. i 
Dau, O'Rourke, Williams | 
Cross-Exam by Goudge 


A I would 


bo 


guess that could be worked in without too much diffi- | 











———--— A Or less, yes. 


2 Culary:. 
4 ' 
4 Q It would cause you very 
a little difficulty, wouldn't it? 
ae A I would generally agree, 
“| as I mentioned earlier it"s a matter of getting snow 
i| | 
S| road constructed at the earliest possible date. You 
9 | . nest 3 
| have this problem of close-cropping trees, but if it 
10 | 
: i wasn't over an extensive area it probably wouldn't be 
Ll; 
ct a Great hardship. 
2 | 
Q i it was Just on 
are slopes whose gradient was greater than our magic 
s number, it wouldn't cause you any great difficulty? 
4 A That wouldn't be very 
6. ; : 
many miles of right-of-way, no. 
Fuk! Q What would the minimum 
stay Ht 
8 |i : : : ‘ 
ss width be that you could live with under that regiment 
19 \ | 
t On those slopes? | 
i! 
Oe) . ‘ 
! A At what period in 
=yiary §)I 
| construction, Mr. Goudge? 
oan | Q At the clearing phase, 
h 
2) ay \ ’ 
| so that you could put off the wider clearing until 
2 | : ; : | 
JUST PILOT co: construction. 
25 | | 
/ A If it was hand-clearing 
26 | ; } As : . | 
| +h Che summertime, you could Limit it to the width of | 
9 Jer fim || 
| the survey cut, I would guess. 
28 | 
Q Which would be 10 or | 
20 il 
20 feet, perhaps? 
30 | 


\ 
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4985 | 
Dau, O'Rourke, Williams 


Cross-Exam by Goudge 


ORTING L-TD. 
2, B.€. 


Q Leaving the additional | 
ij0efeebtornictearingyuntilrjustqprier:to construction? | 

A That could be done. | 

Q And there could be little 
loss of efficiency in that scheme. 

A Pichi nk thats veorrect:. 

Q Has any thought been 
given, Mr. Williams, to any special treatment concern- 
ing stump removal as part of your clearing process? | 

A We would like to leave 
them in, along the ditch line they would be removed 
with =- 

Q 1 take it with those ditcher 


eeeth- wou Can) deave; allecthe istumps*ans on your ditch 





line. 

A Yes sir. Mind you, when ! 
the ditching machine goes through it, it would See sae 
not chop. the’ stump up, in) ismall. pieces, it would probably 


lift it out in a fairly large piece, depending on 


| 
| 


how solidly it was frozen into the soil. 
| Q What is your Pa eaneink iad 
concerning stumps across the rest of the right-of-way? 
Will they be taken out as part of the clearing eee, 
Or not? | 
A Certainly not where 
hand clearing was done, or machine clearing for northern 


construction practices. If it was an area where grad- 


ing could be allowed, the stumps would be removed 





prior to grading. 


Q Yes. I take it in those 
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Dau, O'Rourke, Williams 
Cross-Exam by Goudge | 
areas where han _d clearing occurs, the stumps will be 


taken out immediately prior to construction? 





A Again we're talking 
about where we want to grade. If we're Just going to 
put a snow road over it and use it for working space, 


the stumps would stay in place. 





Q Now you referred, Mr. 
Williams, in your evidence -- or perhaps Mr. Dau did -- 
to the use of burning sleds. Burning sleds,t take 
it, will be used in certain circumstances to dispose 


of the slash cleared during the Clearing process. Is 





that: correct? 


A That would depend on | 
the, time oefayearrthe clearing was done. They could | 


only be used in the wintertime, If you did hand eleraag 


tothe timber and brush would have to be stacked the 


side of the right-of-way for disposal in the winter- 


| 


} 
time. Sorry, if hand clearing were done in the summers 


time, that procedure would be followed. 

OQ Yes, Well, Let's just 
follow that through. Hand clearing in the summertime 
results in slash stacked at the edge of the right-of- | 


ways 


A Yes sir. 

Q ~es, “and’how is- that Slash 
disposed of? 

A in the following winter | 


it would probably be burned, but not along the right- 


of-way in a wind row, as is standard practice in southeun 





areas. It would -- 
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BURNABY 2, B.C. 
Dau, O'Rourke, Williams 
Cross-Exam by Goudge 
| 
1} Q What's a wind row? | 
I 
| | 
2 | A Wind row? 
i ed 
\| | 
os Q Is that like a roam type | 
| 
7 blade? 
< | | 
a A Nowsir,. 2tesa mound of 4 
6 | abyining, in) a continuous, cow. in, this case we're 
vy talking about brush and slash and so forth. 
. Q I see. Under the regiment 
| efrcummer clearing, will burning sleds ever be used? 
| A Yes, they could be used 

| 
~ | the following winter. 

\ | 
12 | Q I take it they would be | 
135 used no matter when the clearing was done, where the 
14) burning had to take place over sensitive soilf | 

| 
1s) A Welt, there are a couple) 

| | 
a BE alternatives there. The material can be hauled to | 
17 | an area that is not Sensitive, Jike a rock or a gravel | 
18 | area, and burned there. Or it could be burned in | 

It { 
a sleds, or it could be chipped too. We've kicked that 
aa idea around. | 
2h | 
22 | QO I think we agree eats 

| 
| @he icone Ehing you couldn't do 1s'to burn it in 
pay ae % 

Spey Sensitive areas. 

Ht 
ad A Burn it in place on the 
>= || 
was ground in sensitive areas, no, that would not be a 

| 
» | 
| good procedure. 

i 
4 Q Have you given any 
Bed 
aa thought to defining sensitive areas in that context? | 

| | 
9 I | 
steal A Well, they would be 

I 
30 | ae : ; ; 

an similar to the areas where Arctic construction 1S 
| 
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Dau, O'Rourke, Williams 
Cross-Exam by Boudge 


i take it then you would 


areas where conventional construction methods were 


used, but not where Arctic construction methods were 


o, 
usedt 


point. 


true. I was going to say within the Arctic construc- 
tion technique general area, there would be areas 


that would not have sensitive permafrost, such as 


rock or gravel areas. 


A 


Yes. 


It*s the same cut-off 
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Dau, O'Rourke, Williams 
Cross-Exam by Goudge 


1 Q Well, without getting 


ho 


into an issue that my friend, Mr. Scott, has stolen, 























3] those areas would be areas of conventional construction) 
4 technique. 
h | 
5 | A They could be. 
6 | Q Now, you referred to an © 
a additional method of disposing besides burning, that 
8 | is the use of chippers. You've explored that to some 
| 
>| degree. 
on A Yes sir. | 
My Q Are you engaged in | 
le studies to determine the @hicacy of the use of | 
aS chippers? 
14, A No, not right now. | 
sil We have done a bit in the past. | 
16) Q How do you rate that 
17 method by comparison with burning? ! 
a) A tnbareasswithwery | 
| light tree cover, which is a good percentage of the 
20 | route, if there was a problem in disposing of the | 
21 | brush by burning, it is a) reasonable alternative, yess | 
i* and the disposal of the chips could be done in a | 
va couple of manners. It could be hauled away or it | 
24 could be probably blown over the right-of-way. The 
25 | quantity is so small that it would be hard to see it 
sa after you're finished. 
ag Q Have you developed any © 
28 | method for choosing where you will use chippers and : 
=a where you will use burning? | 
30 | | 
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oe Dau, O'Rourke, Williams | 
Cross-Exam by Goudge 


Q DOW you expect to, or will 


that be a decision made by the contractor? 


A Lywouldréhink inedue | 
course we would -- Northern would make some recommen- | 
dations in this regard. | 

Q You have’ no opinion on 


their relative merits now? 

A Just that they are 
Options available. 

Q Dealing only then with 


burning as an alternative, in your view are any rules 





of thumb (necessary iaseto placing the burning pile 
close to the edge of the Genesee nay 
A In areas where conven- | 
tional icons thucthioen wisi (permissible? 
Q Ceehectuc ‘construction. 
A Well } sim tArceic consitruc-— 


tion areas, I don't think the slash would be burned 


on the ground. I think we went around that, didn't 
we, once? 

QO Yes, but the sled could 
be anywhere on the right-of-way, in your view. 

A iB iwouwlad Gehi nist irawou ld 
be safer if it were closer to the centre of the right- 
of-way. 


Q The same would be true | 





of any slash pile on the ground in conventional areas. 
A Yes sir. 

Q You have no rule of thunb 
| 


as to a certain distance of removal from the edge of 


"ae | 
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Cross-Exam by Goudge 


eer eee Dau, Williams, O'Rourke | 


the right-of-way. 


A The usual practice, I 


think, is to have it fairly well centred on the right- 


| 


| 
| 
| 


of-way. 

Q Centered “on the right-of- 
way? 

A Yes sir. 

O EcseediMrt Williams , \lét 


me move if I can as a last subject to deal with you 
today on the snow roads. You've acknowledged, I think 
that snow roads are vital as a prerequisite for your 
construction procedures. 


A MeS= Sasa 





Q They're the first step, 
basically, in your winter's construction program. 

A Yes sir. 

Q The first thing that 
has to be done to get the game under way each building 
winter. | 

A Yes sire i 

Q And looking at your | 
building schedules, your construction schedules, 
you ve developed for cach®spread**targee calléndar days | 
for*thevVstarting -GE*construction+of Snow -roads/"1s 
that so? 

A Yes sir. 

Q I take it you're not 
wedded to those calendar days, but those are your best | 
guess as to when building @ snow roads could commence. | 


A EL thinks that’s generally | 
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Dau, O'Rourke, Williams 
Cross-Exam by Goudge 
correct ,~. ves. 

Q In other words, you 
aren't going to wait until the specified day on the | 
calendar and commence your building then of snow roads , 
whatever the other conditions may dictate. | 

A No. In my view we'd | 
get at it just as quickly as possible. 

Q It might be earlier ee | 
the date on the schecule; it might be later. 

A Yes sir. | 
Q NOW; 4) Li take, ait) theskey | 


thang £rom your point of wiew as, to.establish. as quickly 





as possible a viable snow road. 

A To establish as quickly 
as possible adequate snow cover over the right-of- 
way so that construction can begin. I think I mentioned 
this morning that this doesn't necessarily mean that | 
you have to have a high quality snow road in the first. 
instance. When you're working close to camp you can | 
get by with something less than the best. 

Q Yes. How are you going 
to measure an acceptable less than best snow road? | 

A Sufficient quantity of 


snow ,protective snow cover to allow construction to 


| 
proceed without causing excessive damage to the surface 
| 





vegetation, and along with that, something that's not 
Loo,rough, bo. preclude,travel. 
Q So it's depth of snow 


Enat’s the basic criterias iseithat correct? 


A Along with terrain, Mr. 
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BURNABY 2, B.C. 
Dau, O'Rourke, Williams 
Cross-Exam by Goudge 
1 Goudge. Some areas are much hummocky -- more. hummocky 
a than others. The hummocky terrain generally takes more 
3] snow than the smoother surfaces. 
4 | Q Yes. Can you give me a | 
3 | range of minimum snow depths that would be necessary | 
| 


Go| north of 60 to get that basic snow road under way? 








ce A Onya fOUun to.six wnches 
il 
3 | of compacted snow, in my opinion, would be adequate 
4 
>| EONSE aE LY 
oo Q So a minimum requirement 
il] is four to six inches before you can do anything more. | 
12) A Minimum, yes Sir. 
a Q And I think on the 
tae ratios that you gave us last time round, four to six 
15) inches of compacted snow approximates to about double | 
160 that snowfall. | 
17, A Ves, sderet Not, 1 noha | 
Q i 
18 | donttitehank I said that. 

I 
19) Q What does it approximate 

! 

i . | 
ae hostchen,,. vim tenmsa ofisnowt all? 

i | 
21 A I think we talked about 
Lees} | 
et compacted snow having a density of .5 grams per cc. | 

I 
o as compared with water with onexgram per ce. 
iad e) ietehough & =— 
a5 | 
cet A Yes, you te right, ses, 
ag | 
as Q — Weavou Said. 25 
tit grams per cc. for snowflakes. 
Yd & | | 
4 A The snow on Dolomite Laké. 
16 || 
—e Q Yes. 

30 | 
—_—| A Yes, you're absolutely 
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ALLWEST REPORTING LD. 4994 
BURNABY 2, B.C. | 
Dau, O'Rourke, Williams 
Cross-Exam by Goudge 
1 Gage. | 
2) Q So if you had to seta | 
3 | rule of thumb for yourself, you'd wait for eight to 
4 12 inches of snowfall if you were relying only on | 
| natural snow. | 
6 | A If you were only relying 
7 | On natural snow, yes. | 
a Q Now, do any other criterifa 
2 concern you in measuring the basic prerequisite for 
10 | snow roads, such as the freezing level in the earth?. 
il} A The freezing level in the 
12 | earth? 
13} Q Yes, the degree to which | 
| 
14, the ground has become frozen, the active layer has | 
15 | become frozen. Is that a concern in determining when | 
16 | your snow road becomes passable for the first time? | 
oy A Vesey) Certainly that’s | 
18 | a ee | 
a Q So we now have two | 
| 
aol factors. We have a minimum snow cover and a concern | 
21 | Over the degree to which the active layer is,frozen. | 
com A Wesyciic. | 
\ | 
= QO Could yourquanbity for 
24 me what the minimum degree of freezing in the active 
i 
25 | layer would have to be? 
26 | A I would think in the 
a range of 8 to 10 inches from the surface. | 
28 Q From the surface down? | 
ie A From the surface down, iu 
30 | Q L see, so you'd have to 
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Dau, O'Rourke, Williams. 
Cross-Exam by Goudge 


have eight to ten inches of frozen soil from the top 
down, and eight to 12 inches of snowfall before a 
snow road is usable, in your opinion. 

A If you were just relying 
on snowfall. 

Q Yes. Would you look 
to any other criteria to determine whether the snow 
road was usable besides those two? 

A Oh, there will be areas 
that the north of 60 that are in the discontinuous 
zone, of course, that are normally thawed. There will 
be some boggy areas that will not support heavy 
construction equipment until they have a fairly sub- 
Stancrat Ceptn Gl -Lrost > That would be another 
consideration. 

QO The same criterion but 
a different number attached to it. 

A Yes,that would depend 
on the type of bog. Generally you would need more 
frost “depth “than that’ 

Q Yes. Now, you've 
agreed with me, I think, Mr. Williams, that snowfall 
is not something that the calendar will produce 
automatically, and the degree to which you must await 
beyond the target calendar date for snowfall puts 
pressure on your schedule. 

A Unless you have an 
alternative means. 

Q And your alternative 


means are three, as I understood them: Snow 
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| 
BURNABY 2, 8.C. | 
Dau, O'Rourke, Williams | 
Cross-Exam by Goudge | 
1 harvesting, snow-making, and snow fences. 
=| A Yes sir. | 
| | 
3 | Q And the degree to which | 
4 those three can make up the basic prerequisite snow 
3 alleviates the pressure on the schedule. | 
6 | A Yes sir. 
7 Q Now, I take it that | 
| with any of these three ways of helping you get 
| | 
9 | additional snow, compaction has to be used just as 
ta it's used for natural snowfall, to produce your snow 
11] POAC. 
| 
le | A Certainly in varying 
13} degrees, Mr. Goudge. With snow manufacturing you can 
“| manufacture -- you can control the density. Snow | 
at harvesting, you can harvest it and load it onto vehicles 
H 
16) in a manner that the density is increased. Snow | 
i | 
ral accumulated at snow fences, because of the way it's | 
an | 
us| placed there, it is usually more -- generally more | 
aa | dense than softly fallen snow in the bush country. | 
“etl I'm sorry, what was the question? 
51 | | 
22 | | 
| 
23 | 
|! { 
24 || 
25 | 
26 | 
27 
28 | 
29 | 
30 | 
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| 
| Q I wouldrephrase the | 
| question to fit your answer if I could remember 
| what I asked. 
| A Let me move on to -- 
| MR. MARSHALL: Check with 
| 


7. your thumb. 


g) MR. GOUDGE: Let me move on 





| | 
q | to ask you about the way in which you propose to 

H 
10} COMpact the snow. I take it that you basically 

| 
Li have two choices: compaction, using vehicles that 





42 are tracked and compaction using vehicles that are 

Pl rologon in type, is that it? 

14/ A Yes, generally, unless 

151 something, someone develops something between then | 
| and now and we will be working on it. | 
17 | Q Do you see any advantages 
13 | for either over the other? 

a | A really have not nad 


that much experience with rologons, Mr. Goudge. 


Q They could be used for 


| 
\\ 
21 
32 | compaction, i take it? 
| 
33 | A Yes se Chi nkoehey Can. 
] 
54) Q YOu have not tested 
95 them for that purpose? 
26 | A No, Sali. 
27 | Q Loutake. a t..on. hummocky land | 
2g | at least, the track vehicles used for compaction might 
29 | present some difficulty? 
30 | A It tends to span the 
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Cross-Exam by Goudge 


depressions between the hummocks, yes. 

Q In hummocky land then 
taken rologon, vehicles for compaction might 
be preferrable? 

A L would. thank, that that 
LSpa good. possibility. 

Q Would you say that as 
eerule of. thumb everywhere rologonse could.be 
used for compaction the suface vegetation would be 
that much more preserved? 

A yeceaecue Only, o— sham 
Bulle. Laat conera lly speaking. that is right.,. Ij.am 
not sure what the ground pressure bearing of a rologon 
is or whether you can vary it to any great extent. 

In addition to compacting the snow you would like to 
impart some compaction to the moss and lichen cover to 
advance the penetration of the frost, so I am not 

Just eercainehow that == probably.you,;\could load 

them up to get the compaction that you would like 

to have. 

Q Let me deal with two 
quick points and then see if we cannot perhaps move 
on|to another day. One of the problems thatlyou 
are going to have with snow roads concerne the end 
of the season. That is the other side of the coin 
to the beginning of the season, is that not so? 

A In that they are going 
to deteriorate as the weather warms? 

Q Mes: 


A Yes. 
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Q Now, have you developed 
any criteria for stopping using snow roads at the 
end of the season? 

A No, we have given 
it some thought. We have -- we did the test at 
both Norman Wells and Inuvik ad one thing that I did 
Pet mention this morning an that regard is that 
if you are faced with the problem of moving 
out vof camp, for instance and the snow road is 
too SoLt an the daytime to run4everiore, trherénus 
algesd@postbilitysthat-yourcoutld do it in the 
nighttime hours when it is cooler, so -- and this 
could probably to some extent apply to the construction 
aiso 2f 1t is too soft in®the daytime and youware 
anxious to complete a particular section you might 
consider going to a nighttime operation when it 


is colder. 


Q Thatuwd liconkiyohelpayou 
soetong, -ietakeuit ? 

A Y@s, WSUE. 

@) How do you determine 


when it will not help you any more and you have to 
get oft that snow road? 

A When you start to cause 
damage to the surface vegetation and maybe when the 
land use inspector says shut her down. 

Q Do you have any opinion 
aSvVEO =e 

THE COMMISSIONER: That is one 


way of telling, -- 


2b 


gous xi T 2) Smaak’ inett 


oo a . 


apboss vel mon®—reoy 


sgoiseveh moy svi , wou ( 
ot $5 2bs0x wode potew ontqgode ic? sizsatz> yos 


Snoesneca ont to bat 


, 
ce 25 anit { w-- oVs 3 ’ Di j f1o2 32 
* ~ ¥ » €. a wf 
é an? 3 wa ot ‘7 A Bris ' iY thy TIOVA fijvod 
t or : DIR LITSC + aoLlinem son 
ad, cic ent nas bf % ets ov 21 
{ + one 30 t 
ng I Y6i $302 b6oO7 
- 
f j +z | Di : 
, r : r ’ , - { nr: §$%rio! ~ 
or. 
] : qy oiU 
; 
) ‘Tf > “) + + % y ce 
rid ” - ® ° 
: 1 j Be oe 7 OF Riwig8 ‘ft 
' *y 7 - - 
1901609 @2 
iy 
Be | aAeTy FT mo ae 
on vos uoy gqlend gon [fiw 22 cenw 
» Cee wij fie ? art - 73a 437) 
> 13 h 
har { WT Ok eh EBvopeyY aveizvs sit ot} Sspemeb 
o> year duit eyse Kos UeaeAT sav bast 
" if 0, 
=~  0O7F- 25 
Bi an’: —: S3msi CSE, ane 


spoiiles To vaw 





/. 2 5000 
ee Dau, O'Rourke, Williams 
Cross-Exam by Goudge 


| 

1| MR. GOUDGE: 
2 Q Do you have any : 
3 opinion as to when that ought to happen and what : 
4 criteria ought to be used to come to thatfconclusion? | 
S| A I think it should be | 
6' a day to day decision by observing what is taking | 
y place. | 
| Q What do you observe? | 
a Do you observe the melting? 

10 | A- The effect of the 

11} equipment on the ground surface. 

12 | Q What about the depth 


13) of thaw? 


14) A I would not -- we are 
15} talking in areas now where we are in Arctic construction | 
16. areas. | 
7 ener | 
13 | A I would not expect any | 





thaw in the ground, 
20 | Q You would expect to 
21 have to get off the snow road before there was 


any thaw in the ground? 


23 A Yes, sir. 

24 | Q Could you use the 

25 | depth of thaw in the actual snow road itself as 

26 | a criterion for measuring when you should get off? 
| 

27 | A Well, again, that 
i 


<3 would depend on the depth of snow that you had and 
“| what type of equipment you were using at the time and 


3. || what phase in the operation you are in, -- if you are 
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Cross-"Exam by Goudge 


moving out, moving camps out for instance then you 
can move them out on sleds, I could see this period 
being extended somewhat from the actual pipeline 


Construction aspect’. 


Q Your, basic Cri terion 
then comes back to whether by using the snow road 
you are damaging the surface vegetation? 

A That would be my 
criterion. 

Q How Goes that’ Criterion -—- 


how is it made operative when the surface vegetation 





is under the snow road, can you help me with that? 
A If =- 


Q You do not know what 


is happening to the surface vegetation? 


Oe A Personally I would 
assume that ‘the tractor cleats were not getting | 
down to the vegetation, that the snow was preventing | 
that from happening, that you would still be safe. 

Q I see, so that you could 


use as your criterion whether the vehicle cleats 


exposed the surface vegetation? 





A Yes, six. 
Q If it did youwere 

oi tootlong. 16 1t did’ not you were still all right? 
A Yes. 


Or you might change your schedule. 





Q So vthac«you did “not 


expose the surface vegetation? 


A Yes, such as working 
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| 
| acenignt. 
2 QO And is thatbasically 
7 the criterion you are proposing to the owner to 
4'| determine the length of use of the snow road during 
5 | the construction season? 
6 A That would be my 
at recommendation, sir. 

B | Q Yes. Ido not know 
| how long you intend to go on, Mr. Commissioner. 
10 | This would be a satisfactory point for me to stop. 

Al Pram prepared to go on, though, if you wish? 

12 | THE COMMISSIONER: No, we 
| Wadd adjourn until 9 o'clock in; the morning and’ we 
a will sit tomorrow morning and tomorrow afternoon and | 
pad! on Friday we will perhaps start earlier than 

16. 9 o'clock so that we can get as much evidence in 
cl for the weekend as possible and I understand, Mr. 
18 | Marshall, that the operating and maintenance panel 
| is standing by to follow Mr. Dau and Mr. Williams 
20 | and Mr. O'Rourke whenever we have completed their 
21) testimony. 

22 | MR. MARSHALL: Yes, Sir, 
eT they are. 

24) THE COMMISSIONER: Okay, 
ra 9 o'clock tomorrow then. 

af | (PROCEEDINGS ADJOURNED TO MAY 15, 1975) 

a 

29 | 
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3 | (PROCEEDINGS RESUMED PURSUANT TO ADJOURNMENT) 

4 Bae A a 
} MR. MARSHALL: Mr. Commissioner, 
| \ 

> | 
t there were a couple of small matters that the panel 

6 : 

: undertook to attempt to obtain some information on, 

2 | i 
| and I understand that they've done that overnight, 

8 | 
and are prepared to speak to those matters now. Mr. | 

9 | comers 
Williams? | 
i| 

10 | | 
| | 
Teak | | 
! PHILIP HARVEY DAU, | 
1 JOHN RICHARD O'ROURKE, 
7 GUY LESLIE WILLIAMS, resumed: 
3 | Mr. Goudge, 
WITNESS WILLIAMS: with res- 
14 | . 
pect to your question about the size of survey crews, 
eae 
ei I'd like to draw your attention to our preliminary 
16 , 
| Pepore, projecessurvey concept, .daved June 77, 19/4. 
ea it 
} It Gein ours Library upstairs, and 1t's listed as Volume 
1g | 
| No. 436. In Appendix "A" of that volume, a study 
\} | 
19 | , | 
! has been done on eight systems of surveys conducted at+- 
I 
ait | some in summer, some in winter, uSing various means 
rae 
Of tr ansportacLon and so Lorch. The system that we | 
oe | 
| like and referred to mainly yesterday is No. 2, which | 
23 || | 
} is summer survey hand-cutting, helicopter support 
24 || | 
| daily from camp located on river barge, and moved by | 
25 | | 
tug every two weeks. That is.in a spread sheet in the! 
26 | . | | 
appendix, and following that there are more details | 
27 || aa | 
| with respect to the crew, and it is suggested that 
: | this particular crew has a staff of 14, including 
29 | 
} the cooksand bull cook, but not including a helicopter) 
30 | 
“een | pilot and a mechanic. Taking those into account 
i 
i 
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a) con oo a 
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Lnereswould be ~b6.and than 1S stricly for survey. 
Tt Mave be augmented slightly with a small drilling 


crew if found necessary. 


CROSS-EXAMINATION BY MR. GOUDGE{CONTINUED) : 

Q EP take it) that would be 
the scheme you'd recommend to the applicant, from 
among those eight? 

A That is the scheme that 
Northern Engineering would now recommend, yes. 

Q Did you have something 
else, Mr. Williams? 

A Yes sir. The second 
item was with respect to roam and V-type cutting 
blades for clearing. I've been advised that the 


roam type is the preferable one for this particular 


project. It is a specially designed brush blade that 


is mounted on a standard. tractor. It differs from 

the standard blade in that the leading edge of the 
blade is longer. It projects a few feet wider than 
the dozer itself. It is fixed mounted at an angle of 
about 60 degrees to the direction of movement of the 
tractor, and it iS equipped with a saw tooth blade on 
the bottom of the dozer blade. So that the cutting 
actionwis) a saw Slicing aciinn Gather thane pushing 
movement. It is ideal in bush country where the 
Maximum Size, of tamber is about 12 inches at the 
Duce. Lis Wot too siccesstiul if there is much rock 
in the terrain because the blade gets damaged easily. 


The V-type is Similar to a 


5004 | 












7. 
| A008 7 
| eee or Baia ate 
uo Yo hsxB<eeox0 


ve * % Lu = 


102 yloixss 


if " oN 
ai teddy, bie eL ~— hao, 



























= 






! i 
oiti lich ifeme 6 ddiv yiodpkia headoempus sd yam = ae 
7 
Yseesdon Lawed TL wer % 
: i¢ 
aSIvITuOD) 3M YS WMODTAWIMAXS-2820519 7 
hi . { S26 ? 
, qs nommooe: b'tey ameige sais re ae 
(| 
ijnipie Ssant paces "e 
: . 
, 
: won i f Tit i irenmsa0Y y 
i 
clLicw .2M ,.9e#i9 
gx’ 
} 
ae : i 
: Gn’ 2 fig iw 26w mags 
; . i 
ap! 16915 tot #ebsid [ 
‘ 
let i+ ai say? msot ie 
[, | ere 5 t aI -tas(o1g 
, | 
i Btebrissze 5s nO besdmvom 21 
it, tend ebsid bisbaste soit ; 
7 
' fosturG 31 .1tepaol al sbeid z 
; ; ii ai 4] .iLeesi teseb sds 
rel o jitoerrh ads of aseaiupeb 08 JAuods 
wit “ua ~caiyvoe #1 tr bas ch colada 7 
T spa id t aid 36 mos3od aid - 
. =i 7 
| sitex nodon pilolfid wae 6 a4 fotos” 8 
ve ee 
iw yuteues dawd oi Ipebr Bh 38 i 4hF 
‘ 48 2orfoni Sf Suede af tedmiz to ssie mua tin 


mum av 


7 T 2 6 


s oF saelimte ef agyva-V ent - 





; 7 
stodd TL Ivteassove oot ton e'ai ¢ 


bepemsb atvap sbsle eft savsoed nistiss sit 











ee 


<A 
er es 


7 








> ee 
~ 


| 
PSL wwition ie vORING Loam, 50.05 | 
BCIRATAIBIY 2 IBC. 


Dau, O'Rourke, Williams 
Cross-Exam by Goudge 


ke 


Ssnowplough with the blades in a V-shape about 45 


fo 


degrees to the direction of movement. It is less 


preferable in that it does not have the saw tooth 








4 action and it pushes trees in both directions, whereas | 
i 

5 | thesroam blade tendsito push«them all in one direction, 
6 | making it easier to windrow. 

7} Q I take it then that | 
a your recommendation would be that clearing be done | 
9 | insofar as it's done by machine with the roam type 

10 | blade. 
11} A that 1s the advice of 
12 | OUr Experts in Chis area, ves sir. 
13) Q Thank you for that, 
14] Mr. Williams. Does that complete what you wanted to 
af carry over from yesterday? 

16 | A Veo) aeiN eta en .Oll nes ae | 
17 | Q I was dealing then with | 
13 | you yesterday at the end of the day with this matter | 


} of how one tells when the snow road is no longer 
usable at iene end of a “season, and I think you 


21 agree with me that there has to be some criterion 


3 
ph 


that the contractor will use to determine that. Is 
that so? 

<4 | A Ves, six.. 

> | Q I take it once the 


determination is made, a good deal of work remains to 





ae be done by way of removing machinery from the snow 


road. 


J | A Yes sir. I wouldn't see 





this coming on real suddenly, Mr. Goudge. I think 
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1] there would be warning that possible difficulties 

2! are arising. The whole -- in addition, the whole | 
| 

3] road would not all go out at once. Certainly the | 

4 south facing slopes would be affected first, and some , 


> | remedial measures could be taken in these spots to 





6 try to increase the life of the road. 

| Q Bue ttaketar, that 
3 | at some date in the spring of each year for each 
| construction spread someone must decide, "We must now | 


10 | begin to remove our equipment." Pol 
| 
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A Yes, sir, someone or 


some group of people, yes. 


Q And that removing of 
equipment would itself take several days at 


least? 


A I guess that would depend 


on how far it would have to be moved, Mr. Goudge, 


several days I think is reasonable, yes. 


Q So that whatever criteridgn 


is used it has to be a criterion that allows another 
several days before damage will occur? 


A That would be wise, 


yes. 


Q The criterion you 
suggested yesterday was the showing of the surface 


through the snow? 


A No. Sir. 
Q Perhaps I misunderstood. 
A When it appeared that 


damage was likely to occur to the vegetative 


surface. 


Q And how do you judge tha 
A By observation, what 
you observe. The action of the vehicles being used 


on the right-of-way. 
@) Could you elaborate, 


what are you looking for? 


A To see" Lt the parea— 


cularly the dozersheavy track equipment,if the 


are penetrating through the snow to the 
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1) vegetative cover, I would think would be the major 


observation. 


ie) 


3 | Q Have you considered any other 





4 | mechanisms to give you this information such as, and 


ai 2 asked you this yesterday, but perhaps you can 





consider it again, measuring the depth .of thaw in 
3 | the snow road, so that when the thaw depth in the 


snow road reaches a certain level a determination 





3 | | 
7 is made that the road is no longer usable? | 
| A Yes, during the daytime 

| 
vil I suppose this can be done, you are -- at that time of 
“4 year you are going to get some freezing at night. | 


Mr. Goudge, it is not going to stay constant over 


} 


14 | Cheeze our period: 





1 It Q inyyour Opinion could ca crit- 


ere aay 
| 


erion be worked out using depth of thaw into the 


a Snow road surface to determine when the snow road 














te] must be vacated? 

ot A T would not think of | 
se | Lt tas) a sole criterion, it may be part of the total 

21) picture. 

35 '| ‘ Q Any other factors that 

a3 you think ought to go into determininy that decision 

a4 as to when to vacate a snow road? 
25 | A Other factors that would 

26 | be considered; if we are talking about the snow road 

54 | now, Mr. Goudge, as opposed to the working area of | 
2g the right-of-way. Q If you wish A Let's 


Just talk about the snow road where the snow cover —-~ 


9 so the snow thickness will be deeper than the balance of 
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it and you may be scrambling to get a camp out, move 
It Out, “isetits the situation that you Have in 
mind? 

Q I would like the answer to 
that situation. 

A Of course, if -- the 
Desc srevatron if cne snow road is still not in 
Good "sliape, there is no problem, but it is starting 
to thaw, -- 

Q How do you decide when 
to begin tor move that, campyout, ai order to get it 
out without damage? 

A Lt would bea function of 
how the extent of the deterioration of the road, 
which is partly a function of the topography, the 
Eype (OL equipment: that you have to do: the job, it 
you have sufficient sled equipment, for instance, to 
move them out, with soft track vehicles you can work 
Ona soft surface snow road longer than certainly 
with wheeled vehicles. If the temperatures at night 
get down to give you some relief to work at that 
time but when the -- when it appears that damage 
is likely to occur to the vegetative surface in 
areas where conventional -- I am sorry, where Arctic 
construction techniques are used, then it would be 
important to move out at the -- when it appears that 
a deterioration or a possible damage to the terrain 
to .goand to occur. 

Q And W take at that if 


the tracks of the track vehicle were already cutting 
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1 through the snow road that it would be too late 


bo 


to get the camp out without damage? 

















ef A The, tracks of the track 

4 vehicles? | 
5 | Q If they were exposing the 

6 | surface layer and if the decision to vacate was left until 
7 that happened, removal of the camp thereafter along | 
5 the snow road would cause the damage in all 

i 

9 | probablility, would you agree with that? 

10, A Yes, sir. 

LL} Q Somtthatecritenirom, the 

12 exposure of the surface layer by the tracks of the track 
13 | vehicle perhaps is not operable resulting in damage. 

La} 

15 | | 
Te | 
17 
1a! 
el 
29 | 
22 | | 

| 

a | 
25 

26 | 
27 | | 
7 | 
_ ! 
oe 
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1 | A iedon “EMthinikgd agreed 


that that was a criteria, exposing the surface. That 


SS 


is the snow is all gone? 


Lvs) 


4 | Q het track: Vest cueing 
S| through the snow cover. ME youuwalt til] the track | 
i | 

6 | cuts through the snow cover to the surface, you wait | 
7 too long. Do you agree with tht? 

g | A It would depend on the 

9 | Sxtendwot iter  2Goudgesaa fei t!Ssinigust: a small area | 
10 | where some remedial action could be taken, 





i it's conceivable that it wouldn't be too late. 





ue! O Yous Tun a high? risk» by 
13} Waiting that long. Would you agree with that? 

14) A There vsewscome Tisk); yes 
Cy Q It would be desirable 

ie | to create a criteria that allowed you to get out 

17 | sometime before that occurred. Would you agree with 

18 | that? 

19 | A It would be desirable | 
20 | but I"m not sure that it's achievable, Mr. Goudge, | 


| 
because we have had many experiences where the weather | 


Starts to turn warm, say in late March or very early 


! 
23 | April, and then you get some extremely cold weather | 


| | 
24 | after that and if you've moved out you've gone too | 
25} soon. Sommtthink that would be a factor. | 
26 | ) It's a trade-off between| 


i | 


adding further miles to the line and running a risk | 
“3 | of damaging the surface layer. 
| A You may shut down for 


30 | a few days to observe what's happening,depending on 
































bserps Eolaidh P meh TO 4 

yor? .qoataie oft paieogye « 
ih 

priajus ei Xoatd od? = (Ql | 

dossd ads L124 tiew voy 2t even wore add rywoxlt 

tiew poy .sostsue eft oF tevem wone cal ai a 

Caxfis dtiw sexpe voy (00) spot 03, 34 v 


ait no baeqeh biyow at A bets ea “4 i a 
sets [feme o tut at atta li .opbacd Pe fess ig Sons e | 
iast od hives nessa. Isibomes moe, stedw yen 
.adel oot od 4! ahinow t4 gedd oldevisones agi ee: 
. ; 
vafeix dpit & mux wor om. ' ) «tee @ 
‘ Stesa dtiw coups uoy bigee sonal Jsat enktisw — ; 
.esy defi emoe ei Stent A . - 


aidsxtesb sd binaw of a 


tuo sep of .cy bewolls dsdd sineiixo 6 esseto OF (ae 
itiy seips voy Give ~besasoso Feds aioted smitamos - ™ ; 
ttedt |B. 


eidsriesh ed bivew 21 A 
een LM ,oldevsidss a'3t gsdd sume Jom m'T sud 
tonsssw sit oe teriw esorstregxs vaem bed sven ow seusoed 
Yistee. ytev x6 foreM 3361 al Yee  arraw Susie se oF esusize 
tsrijsew bioo ylemetsxe save dep voy ned brs . fingA 
oot anoe sv'sey suo bevom ev'woy 21 Bas ject t9tte. 

| .zogoe2 » sd blaow. ted? Anis I sat +HOO8 
\nooeted Ito-absas o eat 0% 


7 a i ~*~ ° 
| det » pein Gor mn sae iabe oo ri bbs \ sO 





ALLWEST REPORTING: L-TO. 50 v2 
BURNABY 2 Bic. 


Dau, O+Rourke, Williams 
Cross-Exam by Goudge 


























| the time of the year. If it appears that you have some | 
2 warm weather at an unseasonably early time, I don't 
3 think that you would panic and move out. 

4] Q Snow roads are common ! 
5 in the north, no doubt about that. 

6. A Vesa S37. | 

7] Q Do you know what rules 

: of thumb are generally used now to remove vehicles | 
9 from snow roads at the end of the season? 
10 | A Oh, generally with 

ny respect to the snow road that has been in operation 
12 Off land onealong .-— generally along the’ C.N.T. tele-— 
i3| phone line, I think that is usually set by a date, | 
14] usually there is a week or ten days' notice given that! 
is, everything has to be clear by a fixed date, about ten | 

i! 
26 | days ahead of time. | 
1? | Q And I take it a week to | 
13 | ten days is a fair time span between the decision that 
LO the road is going to be unserviceable shortly, and | 
20 the removal of the last piece of equipment from the | 
22 road. You need a week to ten days. | 
22 | A It would be adequate, | 
23] yes, for, we're speaking of pipeline construction now. 
24 | O It would be adequate for 
25) pipeline construction? | 
26 | A Yessir. | 
27 | Q Less than that I suppose 
23 | wouldube cutting Lt fane,. 
25, A I think that's reasonable, 
30] yes sir. | 
i | 








i 


ne aes 




























| amo: euse ox et a 
+'nob I. vena ew eh 


-34yo. evom Site 4 
| sted? avods sane om .déxonveds at: 
ati @eY) A a pee ee ee | 
eefuy 328¢w wand doy od re) 1 ae as ye 
esinisev evomsy of won been tS et ee Se du dt do. 
Snoesse eft Yo baie edt aa ebaoxr wone mot 

it.tw yvyilexenep , ao A apap a <A 
heitersgo ai peed esd “edd Sead. ond eid of tvoqest 
-sieg .T,.4.90 eft prols yiletenep ++ paolis mo bas’ tio 
. (Stab & vd sa yfisuau eL tet anit, iy ,enkl snodg 
‘gene? nowiy anisoa ‘sysh ned 16 Asew « ek stetit yitereu 
net tuodé ,ateb bexit 6 vd aselp 6d oF esd paittyteve 
| ,onkt to beeds eysb 

| od teaw s ti sade -1 bad 9 Loe’: Go W oat 
lyard Roteineb sda nested 1Sq2 ‘Sidd 1532 5 el Bysb ned 
| bas vitvode eldssoivrarny od oF patop et hsox ont 
anit vor? tnemgione 30 sssig Sead ede, tO Isvomex srt 
| <a teh Ae Ee nes 


| ,Stivndbs sd SLluow ti 4A ¢, vs 
Wor no itous? ane apilegig a0 pnjasage Salen eerin tan 
tot atkupebr ed Bieow dl... 9 © | gi Sy ee gee eee ; 


} Sqottarrerwse ¢ 
| - | 


| the, soy a 
devaqwe . Jase sede, eee,” a. i: 


| 
ALLWEST REPORTING L-TD. SOs | 
BURNABY 2, B.C. | 
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1] Q In present circumstances | 
“1 where snow roads are used today in the north, do you | 
a have any knowledge of the kinds of criteria used at 
4 the front end of the seven to ten-day notice period 
5 | to determine that vehicles must vacate snow roads? 
6 A NO- isang 
7 Q Mr. Williams, let me | 
a just very briefly finish this matter of snow roads by | 
"| asking you to refer to a specific example, if I might, 
10 | mmesectron bseAcofetheuappliication,.i.f «you, could «dig. 
=p that out, please, because I think it might help me 
al atwleaste MizdpiukeGyoustolturn toathe pipeline route | 
oy mapeNo. . A=0ZL1-100L, thats thespipelines route | 
ag map for Milepost O to Milepost 140. Have you got 
iad that in front of you, sin? 
“e A Yes Six. 
aA Q imeake tt understand | 
correctly that the campsite thatebeginsy that construc- | 
a tion segment is at Swimming Point. 
20, A We are speaking of 
1 Sspready A“oan thet€irstewinter) of 'construction? 
a Q Yes sir. 
os A The camp is at river 
a Milepost 1042 from the summer of -- depending on what 
\ 
aa schedule you're on ’-— from theyseummersole' 76. tow-> 
ot Q Let's use the dates on 
a the map, Mr. Williams. 
=) A -—- to February ‘77, 
_ when the camp is moved to M-0I and is there from 
30 | 
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| February ati brApridl,; yes tsir. 
Z| Q Now, if we can use this 
3 as an example, I take it that that camp is on the 
4 east side of the east channel, or is it -- I haven't 
5 got my directions -- on the left-hand side of the | 
e; east channel tas ¥youtliook fat He.” (‘That's where it's 
" indicated on the map. 
g | 

A Yess Supine 
9 Q I take it then that the | 


| crews from the camp would have as their first task - | 
in the first construction winter the building of the 


line from Milepost O back to the camp. 





. A That would be the first 
14 piece of work, yes. | 
; Q Puretsorder of business: 

A Yes sir. 

QO Yes. | 
3 A Not necessanriy in that | 
? direction, Mr. <Goudget The arrows that we've shown 


i on the direction are just the general direction of 

movement, but in this case it could well be that you 

\ Start at, che campyand work north and then turn the 

| Spread around and cross the river when an ice bridge | 

has been built, and then continue south from there. 
Q Have you decided which 

way that 24-odd mile section of the line will be 

bul lt ifrom the ‘camp to Milepost 0; or in the other 

direction? | 


A No, it hasn't been 
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Dau, O'Rourke, Williams 
Cross-Exam by Goudge 


particularly snowfall in the early part of the year. 
If the snowfall is very light and you wanted to get | 


started, it's similar to the situation we discussed 


yesterday, that you would work out from the Camp; 








whereas high-grade road would not be required, 


however, if there was considerable snowfall and the 





snow fences had accumulated a lot of snow and it didn't 


a take long to build, then it would be preferable to 


Star ceant Taglu and work south. 
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Q To do it the latter way 
you have to build a 24 mile snow road before the 
aiccher cuts into the ground (for the first time? 

A Yes’,-"sir’. 


Q Yes, and I take it that 








might cause you some problems because of lack of 


snow? 


| A Ves, #Sirs 
| 
| Q Poet dil your —selucion 


would be to build the line-in ‘the other ‘direction 


from the camp to Milepost 0? 


; A Yes, “SPr% 
| Q is 2t possibte “to 
DuLidein that dinectton —— i take=1t the answer “is 
yes? 
| A Yes; Sir. 

Q I am mesmerized by your 


schematics which have the track vehicles on the 


right-hand side of the ditch, as I recall them. When 





' you build the line in the other direction, do you 


| have to put the track vehicles on the other side 


| “of the ditch or do you run them backward? 


A Your can ao” e1tner Mr. 





Goudge, you can change the ditch line to the 

other sidqe of the right-of-way, or you can, for short 
times anyway, you can run the equipment backwards. It 
is not desirable, but it is possible. 


Q Could yor do *it over 


24 miles? 


A It would not be efficient. 
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Cross-Exam by Goudge 


Q Wouldn't you want to run th 
back 
Spread from Milepost O / to the camp if at all possible? 
A VeS)s Sir, 
Q The pressure on you 


would be to do just that, not the reverse? 

A My first consideration, 
Mr. Goudge would be to get started as quickly as 
possible to be doing something to get pipe buried in 
the ground, anything that you can do in the early 
part of the season is money in the bank. 

Q I take it though that in 
terms of the economics of laying pipe it is neither 
desirable to run the machines backwards nor to transfer 
the working lane to the other side of the ditch. 

A Neither is desirable, 
no, but not out of the question. 

Q If at all possible you 
would work that machines from Milepost O back to the 
camp? 

A That would certainly 
be preferable. 

Q And I take it you would 
only do the other if you were unable to build the 
24 mile snow road by the time your schedule called 
for tne ditching “to begin? 

A Yes, Sir. 

Q However, if the snow 
road could not be built in time, you would build 
the line backwards, if I could use that expression? 


A Yes, Sir -- that would 


at 
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L| be my recommendation. 

2 Q Yes: 

3 Now, let's assume that your 
a attempt is to build the line forwards from Milepost Oo 
5 | Swimming Point, do you have any detailed plans as to 


6 where the snow for the necessary 24 mile snow road would 


7 come from? 





S| A Again, this, particular 

* area is out of the bush country and I think | 
10 snow fences would be an ideal way of accumulating 

11] snow. 

12 | Q What about snow harvesting? 


13. Would you intend to use it, for example in that 





14 segment? 
bo | A Mee mCcertainiy 1t. is 
16 an alternative. | 


Q Yes, would you have identified 


18 any sources for snow harvesting? 


iG 4 A NOwons tir. 

20 | Q When would you anticipate 
21) those sources to be identified? 

22 | 7X Oh, during or before 


the lbcation survey work, Mr. Goudge with the assitance, 


a=} and advice from fish biologists. 


2) | Q Would that be the same for | 
“6 sources for water for snow making? 
27 | A Not really necessarily. 


28 | POssibly. 





o | Q Those sources as well have 


to be identified early? 
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| ; 
1! A Yes), Sir. 
5 | Q Youshbave, to place equip-— 


3) ment there the previous winter? 


4 | A NOtsi ne wihis particular 

5 case because you have -- you are right at 

al the Mackenzie River as far as source of water to 

7a start, are you speaking of manufacturing snow, now? 

5 | Q Yes, I understand. 

5 Let me move to the 

1 crossing ,of the east channel. That has to be done 

| 

LL | during the first construction winter on, this 

a> | diggram,jisethat ‘so? 

43) A The installation of the 
14 | pipe across the river or the moving -- 

15 | Q No}, SOrry, .Let me 
16 | be clear, the movement of the camp across the east 

i Channel occurs during thet first construction, winter 
ig | as A, read..your,, Map. 
ae A Yes, Sir. 
20 | Q tue spacts athe scan 
21i moves to M-OIl by February of the fist winter, the 

| 

22 first construction winter? 
231 A Yes, during February. 
34 | Q You say during February. 
oh A Vesvs in 
26 } QO You would anticipate it 
27 | not to commence moving until February? 
23) A Oh, it is possible that 
29 | part of it might move earlier, not much earlier and an 


0 | ice bridge would have to be constructed there. 
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Cross-Exam by Goudge 


Q YOUmepians= cal lator 
an ice bridge across the east channel? 

A Yes, sir. 

Q iecake: ttethakt as<to, take 
the weight of the camp equipment and the ditching 
equipment which would have to move during that 
season across that channel? 

A All the heavy equipment 
and a considerable amount of pipe would have to 
be moved across. 

Q And my caer is 
that inp January .~.Or instancesof jthas year, that 
channel had an ice thickness of only 18 inches, which 
obviously would require supplementation by an ice 
bridge -- 

A Yes, sir -- 

Q -- to move the type 
of machinery you are talking about? 

A Yes, Sir. 

Q Is the east channel used 


as the basis for the winter road to Tuk? 
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1| A iemasorry, I don't know: 
7 Q Do you know, Mr. Dau? 

a Mr. O'Rourke? Suppose with me that it is, does that 
4 inhibit your ability to make an ice bridge across that 
S| road? | 
6 | A The river channel itself 


igused as a winter road to Tuk? 


QO Assume with me that that | 














3 | 
| 

7 isrso . | 
ze A Ee woulanee thinketso. I. 
11 | would suppose that they would stay fairly close to 

one shore if they are following the river. 

13 | Q Have you given any 

14j thought to an ice bridge crossing an ice road? 

155 A Nowsaa, | 
3 Q Does that strike you as | 
A a problem beyond solution? I take it not. A clover- 
18) leaf of some kind. 

Hl 

19 | A I can't see it as a 
20 | problem. Maybe I haven't thought about it enough though, 
21 Mr. Goudge. 
22 | Q I'm also advised that the 
23 east bank of the river at that point is relatively 
24 steep. Are you familiar with that? 
25 | A Ves asir. 
fl Q In your estimation would 
27 | ascut *betmecessdcy: onithat bankwto “get ithemheavy | 
28 equipment up the bank? 
25 | A I'm sure that a shoe 
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1| Q A what? 

= A Axshoe- £1: | 
: 

3 Q I, hesitate to. ask, but | 
| 


could you describe that for me? Does it look like 


ay either a backhoe or a roam-type blade? 

i A It's a pipeline term 

a for an access road that diverges from the right-of- 

| way to get equipment, particularly wheeled equipment, 

9 | over some difficult terrain. The seismic crews use | 


Pua it all the time to go around boggy areas and so 
forth, and I think in this case that a temporary 


winter road would be considered up the valley of the 





matter, Mr. Williams, is there any limit to the 


13) Holmes Creek. 

14] Q I take it you would 

aA not recommend the making of a cut in the east bank | 
16 in order to get that machinery up the slope at the | 
17) point of the right-of-way. 
18 A Not solely for the | 
19] movement of equipment. In the construction of the 

20 | river crossng, I think there is some cut grading 

21) contemplated there. | 
22 Q Yes. As a general 

2 


a Slope that a winter road can have before machinery is 
not able to scale it? 

26 | A We have tried to answer 
eT that question, Mr. Goudge, in one of the responses 


to the Assessment Group. 
ak, Q Do you recall the answerP 


a A The statement says that 
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1 the maximum gradient along the right-of-way on a | 


snow or ice road working surface for conventional 




















-| wheeled vehicles hauling heavy loads is about nine 
J degrees or 16%. I think without veAdang tesald- that | 
5 | we go On to Say that: | 
6 | "Where gradients exceed conventional truck | 
7} Crate ciwaimits)« towk tractors! or temporary | 
8 | diversions may be used," 
a and I'm sorry, that response to the Government Assess- 
} 
a ment Group question No. 18. 
| 
ae Q So beyond that limit | 
12 | you would intend not to cut but to use either tow 
13) tractors or another route. 
] 
lay A Did syoursay not £o 
15 | eruck? ! 
16. Q Tow tractors. | 
| A The tow tractors would | 
18 be to assist other equipment up the bili esuch as 
19 Trucks. 
20 | Q Yes. Now going back 
21] ZOlthesmap;.Mr. Williams, one last thing that concerns | 
22 me about it is this. I take it that the camp that | 
3 we've moved once already during that first winter | 
24 has to move again during that first winter to site 
e2 M-02. 
26 | A Yesisirs 
27% Q That is a move from 
ene M-OI to M-O02that occurs near the end of that first 
23 | season. 
| 
30 | A Yes asi x5 





























an 4 
wy 5 in 
7 


7 rm | a es 
4 no Ysw-tesstiplt adt paofts om tbsxp swmixem off 
LenoLsnisvnied Jot eoaetTive pa titew baor 20 ae wor 
140 dueds #f ebeel yveed poilged seiloinev belesiw 


7 
isd? § fle 2% paibren suoddiw anide 2 .#@af 10, e087peb, — 
; 

<3sns vee-oF fo OF SW 


tngot Lewetgnsevnoco Geasoxs etnsiberm sueda” 


' been od vem gsaoteisv tb 


, 

-.s 
preroatey 2s nwod9serzs wos (et inn oitte4F 7 
Ze2e am 12 4 ©o1 sanogest 2402 .yrtoe m*t bas 


Al .o aoitesup quot, Jaen / 
ties Sau « trod 47m of gon bnojat bivew woy i 
- 
| 


asvet 4edjdons 260 Sitios 7ei 


Sstop3t 


44 ou thetiatune toto FaeLrecs oF ed 


seaAcua 


Entontiv ‘3 paree tael eco aus il{Liw aM ¢qsm ene oF 
sit Joc+ 44 daet I .etdd 2k 32 duods on 
teatniw te17? sede oniwbS ySsatla Sono, Seven svi ow 


a 
wie O¢ tedniw dal? Jedd Entigb nszeps evom oF abd 


-t1e 26% A 
mOxud evo 8 ef te0T © O . seats 
7 * 7 > on | 
sank? ted? Yo bap od thet exuase. 2ed7 50-4, ot TLO=i 
i 7 . moe! T-}-} 


- xis Bay 


A Witeo Fee OR TN. Lords Lie 
BURNABY 


fo 


(os) 











5024 


Phe Sr 
Dau, O'Rourke, Williams 
Cross-Exam by Goudge 
Q And t take it fom that 


| 
! 
| 
! 
| 


purpose that a snow road would have to be built between 





those two sites. 

A Yes: sir4 

Q That means that insofar 
as this map is concerned, that first season would see 


: 
| 
| 


a snow road from Milepost 00 to Milepost -- | 








A Ds 
Q = 95, thank you. ae 
COrrect,. .iS . it? 
A Yes sir. 
Q Constmuction swould sgo 
as far, though, as approximately Milepost 59. 
A Yes sir. 
QO inethewlirst winter - | 
A If you have good luck, | 


good weather, and the pipe available, you would pro- 
bably go -- 

Q VOUld GOwassran as (you 
could, but. the schedule: calils for vou to go asfar as 
Milepost 59. 

‘a Yes sir. 

Q I take it then that 
at the beginning of the second construction winter 


you would pick up the operation at Milepost 59. 


A Again, as we discussed 





BanLore tendoesn't have to: Start there. LizeanwDc 


Q You could start -- 


A == abethies Camp, 
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| es0e 
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Q == at Milepost 95 and 
move backwards again. 

A Or reverse the side of 
the right-of-way. 

Q Or reverse the side: of 
the right-of-way. | 

A YES* Sir, | 

Q Yes. In any event, | 
during that second winter the snow road would have to 
be re-laid between Milepost 59 and Milepost 95. 


A Vesa Sit. 

O So that you would have 
your full-scale snow road in place again the second 
winter. 


A Yes sir. 





QO I take it you've done 
no tests where that has been simulated. 

A Where two snow roads 
have been -- 

Q Where a snow road has 
been laid again on the same location a second winter. 

A We haven't done any, 
Mr. Goudge. 

Q Yeo. to 8this) concept 
of re-laying a snow road for a second winter something 
that occurs frequently throughout the route down to 
60? 

A By rig-movers and geo- 
physical crews, are you speaking of, Mr. Goudge? 


Q No, I'm speaking of 
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Dau, O'Rourke, Williams 
Cross-Exam by Goudge 


the full-scale snow road on the right-of-way necessary 
to move your heavy equipment. 

A Yes, this happens quite 
Trequently in this construction plan 

Q In your opinion does the 
laying of a ae eand winter increase the potential 
damage to the surface? 

A Certainly working any- 
where doing anything twice increases the potential 
damage, yes sir. 

QO Would you estimate a 
quantification of the increase in damage, is it 
twice as much? 

A Pets every, an) my 
Opinion, very minimal in the first instance, and you 


Gouble thiogieeana tes sti ll pretty small, Ff think, Mr. 


Goudge. 

QO Two times nothing is 
nothing. 

A Yes sir. 

Q In the first winter that 


area of the snow road, I take it from Milepost 59 to 


Milepost 95, would be laid near the end of the winter. 


A Probably. 

Q Is there a change in 
snow condition in the end of the winter? I know from 
skiing that one gets granular snow at the end of the 
winter. Does that happen in this part of the world? 

A TRCN nwo docs at a 


later time in the season. 
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ik Q I'm just curious. Does 
2 | that affect the snow-making method, the snow-road 
oF making method? 


4 | A I wouldn't see leaving 





5 | it until springtime when these conditions are liable 





6 | to occur, Mr. Goudge. It would be done before that. 


No, I can't see it as a problem. 


specific example, Mr. Williams, will any different 


| 
‘ Q Well, dealing with this 
| technique be needed to construct the snow road from 
| 
| 


Milepost 59 to Milepost 95 at the end of the first 





{ . ° 
eee winter construction season? 
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L| | 
A No, sir, I would not 
| think so. Again, I think this particular area 
3k 
lends itself well to snow accumulation by fences which 
4) 
would at least in part have to be installed ala yaly, 
5 || 
i early. 
6 | | 
Q Yes, you may as well have 
7 i 
, to use your snow making equipment, however? 
a 
| A For that section irom 
9 | 
he Do? 
10} 
| Q ves. 
dds) 
| A ies, 1 would say, a 
ihe 
BENOCe possibility “i would not think so. 
2 
she ed) : | 
i Q Yes, cealing with your 
14 | | 
snow making equipment, the Inuvik tests that you | 
B54 | 
used addressed itself to a machine that I think you 
res 
Said produced 12-1/2 thousand cubic feet of snow in : 
ey 
i 31 hours. That was a one nozzle machine, as I understood 
13] | 
ny Lte | 
hy! 
A I think that we had two. 
V9) |! 
| Didn't we? We had twin nozzles. | 
21] | 
| Q You referred to a six nozzle 
>> | | 
ee | } 
machine that you anticipate using? 
Shieh A 
& Hf | 
| A Yeo (Sirs 
‘ | Q And I think you 
25. 1 
said that the proposed capacity of that machine was 
26 | 
| some twenty times greater than the one that you 
eae hel| 
Lk 


usedsim INUVik, do vyou recall that? | 
A Vee, (si F501 chink 
SO. 


Q Yes. Have you made 
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| inquiries as to the availability of that kind of 





2" equipment? 
3 A YVOS 7 esiT 
11 Q Could you put a name on 
5 | the equipment? 
if 
6 | A The manufacturer that 


7 we have been dealing with is Larchmount. 








g Q Yes, and do you have | 
9 | knowledge of the delivery times for that kind of | 
fol equipment? | 
oi A Yes, clic es a pays 

12} complicated equipment at all, Mr. Goudge, it is | 
131 available on fairly short notice. 

4) Q No major lead times? | 
et A No; Sir, | 
6 | Q Less than a year? | 
ya! A Yes, sir. ! 
18 | Q That equipment I take 

i 

19 | it has a substantially increased water use capacity 

29 | because obviously it makes more snow? 
21 | A Yes, Sir. | 
32 | Q Have you developed any 


231 rules of thumb as to lake depths that you can 


use that equipment in connection with? 








25 A That -- lake depths that 

26 | Vous Can exeEract. -- 

57] Q --water from to put through 
| 

2 | that kind of equipment? | 

29 | A We have certainly taken 


into account the report by Aquatic Environments on 


esoe: 
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Dau, O'Rourke, Williams_ 50307 4 


-- the one that deals with snow removal and thickening 
of the ice. Similar criteria would apply for extraction 
of water, except the very, very deep lakes where the 
amount that we would be extracting would be very a 


small percentage . 





Q You would agree that 


some minimum depth would have to be set for lakes 
from which water could be taken for snow making? 
A Are these lakes, are 


we speaking of lakes with fish in them, Mr. Goudge, 





or are they -- 


Q Does it make a difference? 
A I guess it makes a 


difference in that if the lake is frozen to the bottom 


it would be pretty to take water out of -- but —-- 
Q I agree with that -- 
A I think we have said | 


several times that this procedure is mainly used in 
the early part of the season before the shallow : 
lakes would be frozen to the bottom. 

Q Yes, what concerns me, 
Mr. Williams is the need to avoid taking water from 
lakes that are too shallow to survive that depletion, 
would you agree that that is a risk? 

A it 2s certainly a 
consideration. | 

Q Yes. Would you agree that | 


it is necessary to set a minimum depth limit to 


avoid» that) xci'sk? 





| 


A Yes, I think that should Be 


considered, certainly. | 
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ye) 


Q Yes, do you have any opi- 
ninn as to an appropriate minimum depth? 
A NOti oft, nand-- no. 


Q I take it that you 





would rely on your aquatic advisors among others for 


before coming to that conclusion? 


A Yes, asir, 

Q Yes, Snow harvesting 
is the other method besides snow making and fencing. 
I take it that you propose snow harvesting only 


from lakes, not from open areas of tundra? 





A Lakes or wide rivers -- 

Q Water bodies other than the 
ocean? 

A Mec, Sis. | 

Q Yes. And I take it | 


that you have made calculations as to the depth of 


ice thickness necessary to support the harvesting 


equipment. 

A Yes, sir. 

Q And do those calculations 
apply to permit you to use harvesting of snow from 


lakes as a method of advancing the snow road production 
as of November 1 in this particular spread that I 


have been referring to? 


A In a normal year I would 


think so, ves. In a particular ‘cold year it, could | 


be earlier than that and in a mild year it could 





be conceivably later than that. You would have 


to be very careful. 






: = TY 
ed msxa~euns! 
we i Pa wis 
























“igo vie avec voy Ob yaa? regen ~ a Lf 
on  Sited Bagi gow A) ee oe 

woy tot df sags 1 0] — © %é . sales | 

1Ot avsivo proms exoeivbs Dsiseups OY no yfet biwow lane 
fneieulonoo, tedd of% poimos szoted 


wie. ,230% A an - 
prseavienl wore 7) 4 0 nN i 


-piionsd bis pafaem wore zebised boisvem aed#o eds et 
vine piitaovaed wore saogotq soy tele Sh edss IT 
‘exbous - Yo agexe meqo mor? Jon ;esxtst mor? 
-- arev bi Shiw 2.0 ested A 
oid ass sorte seibod aavaw 0 
$18a50 
ile ,38eY¥ A 
ft sdiat T «pak ee 9 
fo diqeb oft oF Bs Saeitelvolso ehsm Svet voy tact 
nidesysAn aid hidden od yiseesndn aperntioids sor 
« Snemeivps 
-1t2 ,@eX% 4 
efloigsliuvoias geonts ob BHA 0 
mow? wome 2s piiosevasdt seu oF coy Sites éseylage 
notgsuborg bsor woos edt paboneves Yo Soiltem sas aote! | 
[ tedt beetye tagosjisq eids ot Leredmsyow to as 
Sos prikiteter need ever as 
bluow I teay le@ton # AE 4 oe Phe 
binos 7) teey bfos teluctsxsg & Lvigcts ki tt a ie 
| binco d¢ 2s6y Stim s eb Gas Jets and ~~ 
| oven biuow vot jaent apie 


neat 


‘ 
he 





5032 


ALL WEST REPORTING LTD. ; ; | 
BURNABY 2, B.C. Dau, O'Rourke, Williams 
Cross-Exam by Goudge 


1| Q In the example that 





| you used in Inuvik in your test in Inuvik, I understood | 


3) you to say you used a grader to harvest the snow initially 


4 || A To windrow the snow, yes, 
|! 

5 | Si¥. | 
f 

6 Q Yes, aid the weight of 


7, that particular piece of equipment? 
gi A I do not have that number. 


9,1 QO Would you anticipate that 





10 | equipment of that kind could be used in time to 
on assist snow roads being commenced in October and 
j24, November? 

isl A Some modifications may 


ial be required, Mr. Goudge such as -- 





15a Q ——~wieghteningsLt, 

16 | perhaps? 

A Yes, the wheels, possibly 
18 | Changing wheels to tracks to mounting a blade on a 
9 track vehicle to spread out the total weight, it 


20 is a little better to reduce the concentrated weight. 
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Dau, O'Rourke, Williams 

Cross-Exam by Goudge 

A pees leaving the 
harvest or extracting of water from ponds, Mr. Goudge, 
just to put it in the proper perspective, you take 
a lake, and really we're just talking about a slough 


a quarter of a mile in diameter, to extract six inches 


of water from that pond produces about 4 1/4 million 
galions, and this is sufficient to construct about 
5.8 miles of snow road with an average thickness of 
18 inches. 

Q Mi. Williams). Let's 
both leave snow roads now and turn on to one or two 
items that I want to conclude with, if I can. 


A Yes sir. 





Q Mr. Dau, «you. ‘spoke, an | 
your, evidence-ing chief, I think, about the wharving 
facilities that will be necessary for this project, and 
as, .. understand your) application »+20. .wharfs will be 
required, of which five already exist. Is that correct? 

WITNESS DAU: I'm not sure 
of the number but I believe that's correct, yes. 

Q That& what appears in 
VOU. applacation,«and> letake: it. that. the..five that 
already exist will have to be up-graded to support 


larger shipments than can be accommodated now. 








A That's my understanding, | 
Sir. 

Q Can you tell us where | 
those five existing wharfs are? Perhaps Mr. 
O'Rourke can. 

WITNESS O'ROURKE: 1 mupus t 
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BURNABY "25 BoC. 
Dau, O'Rourke, Williams 
Cross-Exam by Goudge 
| | 
: trying to think for a moment whether the five would | 
> ae | | 
ra include any points along the coast. I don't think so. 
3] Assuming that Shingle and Komakuk are not in that 
3 five, then the five that I think they referred to 
>| would be an existing facility at Swimming Point, there 
at would be Inuvik, Fort Good Hope, Norman Wells, Fort 
"| Norman. | 
' | 
ei Q And do you know, Mr. 
4 O'Rourke, whether the wharves to be used at those 
ca five locations now constitute the only wharf in each 
11 | ae 
| of those communities? 
pid | A I don't have that 
ay | 
ia | knowledge in detail, sir. 
= | Q De. you (have Frhat know- | 
15 | | 
} ledge in general? 
He A My impression is that 
7 | 
=| there are established wharves at those named points 
| 
a? that-Northern Transportation now “serves, and that | 
LO" | : 
they would require up-grading to handle the kind of | 
20 : 
| volumes that this project has. 
pial al 
a Q Can yau elaborate that 
22 ; 
concept of up-grading? What does that mean to the 
23 
Wharf? Let's take Good Hope as an example. 
XA 
4 A I don't feel qualified 
25 | | 
| fovdo that? | 
26 : 
Q Will it mean doubling the 
a 
| ‘size of the wharf? | 
28 | 
| A L-don't even think I'd 
29" | 
| want to guess, sir. 
30 | 
| THE COMMISSIONER: Have yau 
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Dau, O'Rourke, Williams 
Cross-Exam by Goudge 


Seen the wharf at Good Hope? 

A NOP sat. 

MR. GOUDGE: Can you help us 
with that, Mr. Williams? Or Mr. Dau? 

WITNESS WILLIAMS: I've seen 
the wharf at Good Hope, yes. It's not much. 

Q What's it going to be 
after you're through with it, Mr. Williams? 

A Well, 2 think if we 


look at the strip maps of the construction plan, that 





the site selected for Good Hope is a mile or two from 
the Village of Good Hope. 


Q Do you suggest that an 





entirely new wharf will be built at Good Hope? 

A That would be my C1 neh) 
yes. 

Q pO chat fiat senot one 
of the wharves to be up-graded, Mr. Williams? 

A I would suppose it 
could be up-graded for a secondary use, Mr. Goudge, but 


not for the primary location. 





Q So that you would have --' 
I'm sorry, do you want to add to that? 

A No, the strip map 
Shows it pretty close to the village, but there's a 
more detailed sketch that we have in Calgary that 


Suggests that the location is further north, I think, 


Q Can you give me an 


towards the Hare Indian River. 
example of a wharf that will be up-graded, because 
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Dau, O'Rourke, Williams 
Cross-Exam by Goudge 


I'm interested in getting what I can from you about 
what up-grading means for these wharves. 

WITNESS O'ROURKE: I think 
that we've used the word "up-grading" and "up-rating" 
in the sense that a wharf would be established at 
a point that is now served by the barging system. 

It could very well be that this so-called up-graded 
Or up-rated wharf would be an entirely new wharf over 
and above whatever facility is there right now. 

Q imsee. What. you, simply 
mean is that there would be one of your 20 wharves 
in the general area where there are now wharfing 
facilities. 

A Dake Mort, Good, Hope ,, 1t 
Pot Pegi arstop tor N.TeCs ly Theresas a little 
wharf there, but the facility that would be required 
for this project would in all likélihood not be an 
expansion of that wharf, I just don't know because 
rhevdetall (as notvyet done; but it could very well 
be an entirely new facility. 

Q PO Cees at aie ete iat 
would be true of the other four sites that you spoke 
of earlier as being those to be up-graded. 

A Yes: sim. 

Q So that ‘==. mn Sorry. 

WITNESS WILLIAMS: With the 
possible exception of Norman Wells. 

Q Where you would add to 
an existing wharf, 


A Oreuses that facility. 
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Dau, O'Rourke, Williams 
Cross-Exam by Goudge | 
| 





























| Q Now, taking Good Hope 
-| as an @€xample, you say that the chances are “that ‘an | 
3 entirely new wharf will be built. Assuming that to 
4 be the case, will that wharf be owned by the pipeline 
| 
>| company, or is that a Mr. Horte question? | 
6 | - would think so, | 
i WITNESS’) DAU: “I don’t know: 
7| Q You've made no recommen- | 
8 | dation on that? 
2 A No, we have not. 
10 | Q I take it you've made ° 
11] no recommendation then on who should maintain the | 
al wharf "over its Tife. | 
13 | A NO. "Well, certainly | 
di during the use by the project it would be maintaned | 
a by the project, | 
id Q Using Good Hope as our 
MT y example, have you made any recommendation as to whether 
oe the applicant would share the use of that wharf with 
ae, anyone else? 
“ A No, we have not. 
21) QO Would your contemplation 
oie be that that new wharf would be necessary, could be 
ee used by the applicant and because of the applicant's | 
oa needs, no one else? 
25 | A you referring to the 
ao One wat Fort "Good Hope still," are you? | 
ae Q Yes. | 
aa A In that particular 
| instance I would think that it would be used orn aa 
ae by the applicant, since Mr. Williams said, it's some 
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Dau, Q'Rourke, Williams 
CrossExam by Goudge 


distance away from the Town of Good Hope. | 

Q Is it generally true that 
these 20 wharves will be used exclusively by the 
applicant, or will any be shared with any other unload-! 
ings facilities? 

A Imjustadon!teknow bsira | 

Q Do you know, Mr. eiRouiee 
whether  theslogisticssof thiss project) callnfor:exclus-—-| 
ive use by the applican t of these 20 wharves? 


| 
WITNESS O'ROURKE: We've never | 


included the provision one way or the other in the 





thinking we did. | 

Q Mr. Williams, do you 
have a comment on that? 

WITNESS WILLIAMS: I was 
wondering, are we speaking about the busy time of 
the yearewhen)thespipe as) arriving at this site, or 
iseitethree or four years later, Mr. Goudge, when the 
pipeline construction is completed? 

Q Would your answer be 


different for those two situations? 





MR. MARSHALL: Mr. Goudge, are 
we talking about a recommendation that N.E.S. is going 
to make, or what in their opinion would be required 
for engineering purposes? As I understand the evidenc 
of the panel, the final decisions have, to their 
knowledge, not yet been made as to ownership and con- 
trol over the facilities and so on. Bebe pretty diffi- 


cult to answer this. If your questions are about 





engineering requirements and so on, I think they can 
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Dau, O'Rourke, Williams 
Cross-Exam by Goudge 


answer that. 
THE COMMISSIONER: Could I 


just tell all of you and members of the panel that 


I'd like to know. It may be that somebody will argue 
Here vchat “i his “pipeline is built; "then the wharves | 
and bchex facilities necessary for construction but 

only for limited use thereafter by Arctic Gas, should 
be dedicated to the use of the community and the public, 
generally after const ruction is completed. Only Mr. 


Horte presumably can tell us whether any policy has . 





been lasd down in that ‘regard. But in the meantime, 
during the construction phase, which altogether is 
abeut Four years if you go from the first winter orjto | 
ther laste winter, saduring that phase as it NE YS. 's | 
view that there will be such heavy use made of the 
wharves for construction purposes that it will 
not be possible to allow the public to use them? 
That's what I would like to know. 

MR. GOUDGE: That's what I 
Wasmer yang VEOva Sk. 0s ii". Cntr edoe ty Very 


well. | 


WITNESS DAU: There would be, 
in my view, 
Mr. Commissioner, at certain times during the 





shipping season, a particular wharf would have very 
heavy use by the peace en teadiga aay bargoads of 
pipe and fuel and so forth, and during that time 

frame -- I don't know what it would be but let's say 
it was a month -- it would be extremely difficult, in 


WivyLewy eto havermultiple use. I can also. conceive that} 





it's a peak effort and then perhaps during the rest of 
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Dau, O'Rourke, Williams 
Cross-Exam by Goudge 


the year there would be limited shipments arriving at 
the wharf, and at that time obviously other people 
could be accommodated. What I want to leave with 

you is, that when it's in useljoit’s-kind of a 24-hour 
alday operation; everybody flat- out and so.on. I 
think it should be, in my view, it would be restricted 
during that stage; but that does not mean that that 


is the whole shipping season. 
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1 | Q I take it, Mr. Dau, though, 
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“that would likely be at the beginning of the shipping 

















>] season? 
4 A Not necessarily. We 
5 | utilize the complete shipping season at different 
6 locations. In other words our material does not all | 
| arrive early in the season and nothing later on in | 
i 
Z the season. | 
| 
a Q I see, so the peak | 
10 | for each particular wharf might be different? 
A Mesr 
Le Q It wouldn't necesaarily 
13} coincide with what I understand to be the peak for, if | 
aa you will, other use of wharfing facilities, namely, the | 
mn beginning of the shipping season, because of resupplying , 
i6 A It would not necessarily 
i7 coincide, no. 
13 | Q Now, have you Mr. 
io! O'Rourke, or other members of the panel done any 
20 | calculations as to,taking Good Hope as the example, 
21 now, what numbers we are talking about in peak use 
22 | periods in terms of tonnages arriving at the wharf? | 
3 || 
| Have you made any calculations of that kind? | 
4 
WITNESS O'ROURKE: 
: A We know the tonnage that 
| would have to go into Fort Good Hope, say, in one season, 
“| We have not, in eee Bere defined the use 
a beriod, if you will, Of ort Good Hope an terms 
aay i 
a or "xX" mumbers of days of) highwaseMand a. lessersor 
ny: | 
~~ a greater number of days of a lesser use. We 
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1| have not plotted that in that kind of detail. 

2 | Q I take it that some of 
3 | the twenty wharfs, Mr. Dau, will be located where 
there are no communities. 


| 
WITNESS DAU: 
| A Yes. 


Q And what kind of Reo P aren 


will you recommend the applicant nave before preciscely locating 





| those wharfs at non-community sites, any land use 
{ 





9 
+ information? 
10 jj 
i A Yes, that would certainly 
11} 
| be considered. 
5 tae ae 
Q Would you recommend the 
“4 consulting of local binters or trappers before locating 
14; 
. wWwharfs at non-community sites? 
aS. | 
i A Yes, unate should be 
16. | 
done. 
. | 
Q It has not been done to 
18 | | 
Peedotey wy take it. | 
A It has not been done to 
20 || 
| date. Not by Northern. I am not sure how much 
dl information Northern Transportation has gathered on 
55 | i 
ih some of these potential sites. We have discussed the 
i 
cle 
mm iecation, as I understand it, with Northern Transportatian 
~" "some time ago. They may have such information. 
25 
| @) There is no doubt though 
26 | 
that the applicant will be the final arbiter of 
27 | 
site selection for those wharfs? 
2 
A Tee SaCOLrrects 
29 | 
| Q And you would contemplate 





Sey eae | that these sites not near communities would have the 
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1] same kind of continuing use over the iife of the project 


fo 


insofar as the pipeline company is concerned as those 


3 j wharfs at communities? 


i 


A Yes. 





5 | Q And that kind of 








6 use concerns the support for compressor stations, 


7) communications towers and so on? 


| A Yes: 
9 Q That use, would, I think, | 
10 | or would you agree, neverinvolve such quantities as 





11 | to prevent shared use of the wharfing facilities by 
12. others. 

13) A No, the peak would be 

14 during the pipeline construction phase. | 
15) Q Anhd--it°as really only during 
16 the pipeline construction phase that usage is such | 
17) as to prevent shared use of wharfs? 

18 | A That would be my view, 
19; certainly at the time you are building or moving | 
20 | in theequipment to build the compressor station there | 
will be a peak usage at that site, but it in tonnage, | 


it is not the same as the pipeline construction phase. 


23) Q Now, while we have the Good! 


+ Hope map out I see , and this is map number 1B-0211-1002, 





25 I see a large number of legend items in the Good Hope | 
“o area. There is a wharf and a stockpile and a major 
i | 


campsite, communications tower and several borrow 
3. pits in the very immediate Good Hope area, is that 


ni so, Mri Dawe? 





30' | A Yes. 
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Cross-Exam by Goudge 


Q Dealing with the stockpile 
Site, 1 Cake it that that isma stockpilessite,to 
supply what length of route? 

THE COMMISSIONER: Mr. Goudge, 
how much longer do you think you are going to be? 

MR.) “GOUDGE:, I. widl .be.as 
brief as I can, Mr. Commissioner, I would think another 
15 minutes. 

hE COMMISSIONER: (No. «sl<sam 
not pressing you. While the gentlemen are looking 
at this map I am going to take a brief adjournment. 

i have ptoytelephone Vancouver and now I think it is -- 

MR. GOUDGE: That would be 
helpful to me, sir, I have some specific pieces of 
information that I can ask them to look up. 

THE COMMISSTONER: Well, it 
is 9 o'clock in Vancouver, so people will be in 
their joriices: and slucan make the call. We will just 


take a very brief adjournment. 


(PROCEEDINGS ADJOURNED) 
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Dau, O'Rourke, Williams 
Cross-Exam by Goudge 


(PROCEEDINGS RESUMED PURSUANT TO ADJOURNMENT) 
MR. GOUDGE: When we left 
off we were talking about the use of the stockpile 
Site at Good Hope to move raw material to certain 
distances ofthe right-of-way. Do you have any 
data on that? How many miles of pipe are stored 
at the stockpile site there? 
WITNESS WILLIAMS: 54 miles. 
Q And is the stockpile 
site contiguous to the wharf? 
A Yes sir, that would be 


the plan. 


Q To off-load the material 


at the wharf and take it without necessity of an 
access road to the stockpile site-.u tt would. belithat 


close? 


A Very short access road, 


Or it could be contiguous’, yesi. 
Q And how will the raw 
Material be taken from the stockpile site to its 


final destination? 


A As was mentioned yester- 


day, Mr. Goudge, the construction plan was based on 
the assumption that the Mackenzie Highway would be 
in, in operation from the south to Fort Good Hope 

by the time pipeline construction started. So the 
material, the pipe and other material that is stock- 
piled at Fort Good Hope would have to be transported 
from the stockpile site over a snow road or possibly, 


we don"t show it here , possibly if the Mackenzie 
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Dau, O'Rourke, Williams 
Cross-Exam by Goudge 


Highway were in I'm sure there would be an -- 

Q An all-weather road? 

A -- an all-weather road 
connecting the stockpile site to the Mackenzie Highway, 
and the pipe that has to be transferred from there 
to the stockpile site at M-07 would go down the 
Mackenzie Highway. North of that it would be trans- 
ported along the right-of-way on snow roads. If the 


Mackenzie Highway wasn't in, then a snow road on the 


right-of-way would be utilized. 





Q Now do you have any 


information as to the distance between your proposed 
Stockpile site and the present community? 

A Approximately two cen! 

Q DO you have any infor- 
mation on the distance between the road you propose ! 
from the stockpile site to the highway and ee community? 

A It would run pretty well | 
directly from the stockpile site to either the | 
Mackenzie Highway or the right-of-way, thereby avoiding} 

| 

the village by about two miles. | 

Q By about two miles. Now 
the construction necessitated around that community 
entails the introduction of large number of crews to 
that area, is that so? 

A Yes@sir. 

Q There will be crews 
necessary to up-grade the wharf or build a new wharf, 


aS you say, to build the stockpile site, communications 


tower, the camp facility and so on. 
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A VYesss ims 

Q Do you have any infor- 
mation as to the numbers of men that will involve 
beginning with the first summer, for example? 

A Well, for the construc- 
tion of the wharf and the stockpile site, we envision 
a crew of between 50 and 100 people. When the main 
construction -- if the main construction camp were 
located there, as suggested in this plan, the winter 
camp would peak at probably 7 or 800 men -- people... 
I should say, Mr. Goudge, that the selection -- 

Q Why did you change your 
answer, Mr. Williams? 

A Well, I understand on 
the Alyeska system that they do have a quota on the 


pipeline spreads for females, and I would hate to preclude 
that 


/£rOm his pro} ect .. uk belg syour pardon? 


Q I won't ask you to 
answer the question, Mr. Williams, but let me ask 
this: How far from the community is the proposed 
major campsite? 

A With this plan as shown, 
Mr. Goudge, the campsite would be adjacent to the 
stockpile site, which would be about two miles from 
the village. 

Q Yes. 

A I would like to add that 
when this site was selected, part of the thinking was 
based on the information that was supplied at the 


meeting in April of 1973 where the social economy -- 
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Dau, O'Rourke, Williams 
Cross-Exam by Goudge 


Q Those people. 

A -- socio-economic 
advisors suggested that this would be a good thing 
for the Village of Fort Good Hope. I understand that 
they have done some -- they may have some further 
information, they may have thought about it some more 
and they've asked us to look at possible alternatives 
if it turns out that there is a strong objection to 


locating these facilities that close to the village. 


Q Have you done that? 

A We have done that, sir, 
and -- 

Q What conclusions have 


you come to? 

A =—- we find that there 
is a good possibility that the whole operation could 
be moved three or four miles further north, that is 
north of the Hare Indian-Mackenzie confluence. 

Q Have you made any 
recommendation to the owner as to that? 

A No sir, we have just 
said that this alternative is possible and available. 

Q In fact, you have a 
good deal of flexibility as to the location of the 
major campsite or the stockpile site, or your wharf 
alidsSoQuoni we.snrfds thiats so? At thatwlocatLon< 

A Did you say that there 
is a great deal of flexibility available? Well, to 
move it south would be a bit of a hardship that it 


would be upstream on the Mackenzie River because the 
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Dau, O'Rourke, Williams 
Cross-Exam by Goudge 


river and the pipeline right-of-way diverge consider- | 
ably at that point, Mr. Goudge. It would mean sub- 
stantially more winter road,and of course not too 

far from there you get into the Ramparts which would 
be out of the question. | 
Q Moving north doesn't 
present the same difficulty? 

A Moving north is not 
as difficult. It has a disadvantage of taking the 
camp away from the mid-point of the line. It tends 
to put it more to one end of the line, but that's 
not that serious. 


Q What's the Limit of 





your flexibility to the north} could you smove: that | 
entire complex ten miles to the north? | 

A The problem is that Chere 
are some fairly steep banks along there, Mr. Goudge, : 
and that presents a problem, not for the wharf site | 
itself but for getting the pipe from the wharf -to | 
a suitable stockpile site which would probably be | 
located above the embankment. | 

Q You've determined, | 
though, Mthatwat Lleast&yfouraeto five miles tothe 
north presents no problem. 

A It is a good possible 


alternative, yes sir. 





Q I take it that major 


campsite is in use only in the first construction 


| 
winter. 
Ayes Sir, Oni yeparteoc tne 


Ti 
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first construction winter. It moves. 

Q When is it proposed to 
move it? 

A With this schedule we've 
shown, it moves to compressor station site M-0O7 in 
February. 

Q Having commenced when? 

A The camp per se would 
be moved in in the barging season, and would be set 
up on the stockpiles or on the campsite adjacent to. 
the stockpile site -- 


¢ And manned 
Q At the beginning of the 


construction season? a 

A The major manning would 
be ate Ehetbegqunninglof construction; yes sir. 

Q Now in the second 
summer will there be a building crew or a stockpile 
manning crew at the stockpile site? 

A Corcaetiivyegou tor Pipe. 
I'm not sure of the requirements for compressor 
stations. 

OQ DO=VOuUT Nave tial ontor= 


mation, Mr. Dau? Approximately, I'm not interested 
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a WITNESS DAU: 
2 | A That would be much later, 
3 Sir,’ thateasone™ or: the “stations that is built in 





| 
| the third operating year. 
| 


5 WITNESS WILLIAMS: 
6 | A And Mr. Dau is referring 
7 to compressor station M- 07. 
! 
8 | O tT understand that. Does 


7 | thatmean that the stockpile site would be manned only 


10 | very marginally in the second summer? 





WITNESS DAU: 





12 A 1 would think so, yes. 
13 | Q And during the second | 
M4 summer apart from your stockpile crew do you propose 
13 that the owner have any other employees in the Good | 
16 | Hope "area? : 
17 | A There is a communication | 
| 
18 | 


| 

| tower to be installed there and I am not sure when 
| 

19 | that is installed, but that would be a very small 


20 | crew of half a dozen people for just a few days. 





QO I see. Now, Mr. Dau, 
moving on to what your proposels tell us concerning 


aircraft, as I understand you, you propose that the 


on} applicant use existing major airstrips at Inuvik, 

25 | Norman Wells, Fort Simpson and Hay River? | 
26 | A Beier | 
27] Q And the number of smaller | 
28, airstrips along the right-of-way as well? 

29 | A Nese 

30 | Q And you propose to build 
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1 five 6,000 foot airstrips and sixteen 2,400 foot 




















2| airstrips along the right-of-way, that is contained 
3} in your application, isvypt not? 
4 A Mes. 
4 Q And my reading of that 
af indicates that eight of the shorter airstrips and all 
7 | 
| five of the longer airstrips are to be built on the 
8 
right-of-way north of 60? 
9 
A Adjacent to the 
10 | 
| right-of-way -- not on the right-of-way. 
EL} 
Q wes. 
12] 
| A Yes: 
13 | 
} Q Do I have my numbers 
14 | 
height? 
15 | 
| A I do not have an 
16 | 
exact list here, but that sounds right, sir, yes. 
L? | 
| Q Yes, perhaps you could 
18 | 
| eneck and 1f it as not you could advise us next 
19 | 
} time. 
20 | 
1 A Rag De. 
21] 
i Q You have said I think 
exp ad || 
22 | 
| as well that you intend to upgrade the airstrips 
23 
at Fort Norman and Fort Good Hope and Wrigley? 
24 | 
| A Yes. 
25 | 
Q Once again, can you 
26} 
| give me any help as to what you mean by upgrading? 
27 
| A My note says that they 
28 | 
H will be upgraded to a length of 2,400 foot minimum. 
29 | 
\ 
They would be a STOL type landing strip. 
ayy 


Q And would your plan call 
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1 for the applicant to undertake that work on his own 
2 rather than with any financial assistance from 

3 any government authority? 

4 | A Our cost assumptions 


| have,been.that-iteis)a cost of the.applicant, but 








6 | you would have to talk to the applicant about those 





a arrangements. 
7 Q Your plan calls for 
? | it to be a cost to the applicant? 
10 | MR. MARSHALL: Well, I think 
11| that theircapital cost estimates have been developed 
12} on the conservative basis that he has indicated as 
13) to whether or not arrangements have been made between 
ae the company and the Government -- 
IS | MR. GOUDGE: We have a 
16 | panel next week. 
17 | MR. MARSHALE: -- will have 
| 
18! to look elsewhere. 
19 | MR. GOUDGE: You can come 
a back next week. 
| 
21] Q Now'i is.rit) aliso ia 





| part of upgrading, Mr. Dau, to add to the technical 
| 


23 facilities of those airstrips. By that I mean adding 
ara things like approach path indicators and lighting 

25 | systems and so on. 

26 | A They would be 

27 equipped the same as the other strips that the 


the existing facility in that sense, well, it would 


be done, yes. 





| 
i 
| 
<8 | applicant would construct, so if that means upgrading 
| 
| 
| 
| 
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Q Do you know whether the 
2 | other strips are to be upgraded in the sense I speak 
3 | Of er note 
7 A Tt, ant sorry,gisam referring 
>| to just new strips that the applicant builds. 








6 | Q Yes, 
A They would have the 


same standards. 


Q And do you know whether 





those standards include visual approach path indicators? 
A 1 cannot find that 

Eeqntmnowpecit 2 4t iscuemy underystanding that they -— 

that these strips will be instrumented for instrument 

fi ing wre yOURWiin ee locouldetry. and get the precise 


deta lomrorceyoumel Just do Not Nave. 1t here. 











Q I would be grateful if 
ry you would. And) ft takevit- your ylan calls for the 
18] use of helicopters fom camp sites to short length 
19 | airstrips, the use of STOLL aincraft ‘from short length 
20, Outer oO, U00 f£OOt, airstrips) and thereatter larger 
ah aircraft to move the men back and forth, is that 
a SO? 
ey A Yes. 
ey Q Can you help me by 
a3 | indicating if you have any information as to,in a 
26 | typical, month of construction, the number of, STOL 
27 aircraft flights that would take place to move the 
ae men in any given spread? 
ah WITNESS O'ROURKE: 
an A I do not know if we have 
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the detail to respond to respend to that particular 


question. 

MR. MARSHALL: Perhaps it is 
something that they could check, Mr. Goudge. 

MR. GOUDGE: Let me ask one 
other question and leave it with you if I can. 

Q Will you have a specific 
number of STOL aircraft attached to a»given spread? 
And if so, how many flights will it make in moving the 
men back and forth in a typical month in,either 


construction season? 
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Dau, O'Rourke, Williams 
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But you can perhaps get 
that Jand, supply it, to us, Now, Mr. Dau, in looking 
at the highway and stockpile configurations near the 
Fort McPherson-Travaillant Lake area, it appears £0 
me that there is a stockpile site in or at least very 
near Fort McPherson. That appears on drawing 1 E-0211- 
LOO I. | 


Yes sir, 
WITNESS DAU:/’ About six or 





seven miles north of the community. 
Q And from where will the 
material come to that stockpile site? I don't see a 
wharf naturally associated with it. 
WITNESS WILLIAMS: We're speak- 
river 


ing of Milepost 950, Mr. Goudge? 


Q We're speaking of the | 





stockpile site that Mr. Dau just referred to. 

A My map shows a Square 
there that's party obliterated by the triangle, the 
Square denoting the wharf, and the triangle the ae eee | 
stockpile site. ft yaoesn it look too clear, but. if 
you look at the drawing next to it, 1 C=0241 11002) 1b 
shows it a little clearer, I think. 


Q Is the contemplation that 





that is a wharf and it would be used to feed that 
stockpile site? 


Yes sir, 
Dea /elt «hows .35.miles of 


Q From that whart. is that 
the intention? 


pipe delivered to that location. 
| 
A SAY Rate i | 
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Dau, O'Rourke, Williams 
Cross-Exam by Goudge 


Q I notice the Dempster 
Highway looming not too far from that stockpile site. 
Might it also be that the stockpile site would be 
fed from the Dempster Highway? 

WITNESS O'ROURKE: WE've 
considered that stockpile site to be fed either way. 
I lean towards discharge in the Arctic Red River 
area and trucking across. 

Q There is a stockpile 


Site in addition to the one right at river Milepost ° 





Y50 Fabout an anch below on that imap, chat JT. referred 
ZOF ela —O7 Ise 1 O00. Can. vou, find ythat, Mr. Dau? 
WITNESS. DAU: Yes, .I. see it. | 
Q Is that stockpile site | 
to be supplied by the wharf at Fort McPherson? : 
A PU siot, sure, why, wis 
there, sir. f can't visualize why it would be used. | 
Can we check that and let you know? | 
Q Ves UL sseomystery: oO 
us and we'd be grateful for your advice. Lastly | 
then, Mr... Dau, going back to Good Hope, you said 
earlier that if the Mackenzie Highway were built it 


would be used to transport material from the stockpile 


site to the right-of-way. If the Mackenzie Highway 





is not built, will that involve any re-lmation of your 

wharf facilities or your stockpile site at Good Hope? 
A In that event we would 

have to re-assess the plan. As you can see, there are 


no landing strips at the compressor stations, for 





instance, but without a highway we would have to 
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Dau, O'Rourke, Williams 
Cross-Exam by Goudge 
install landing strips at those stations, and I'm sure 
that in the re-assessment of the overall plan that 
some of the stockpile sites would move. 


Q Those plans have not been 





laid out as yet, I take it. 

A No, they have not. | 

Q Would you anticipate enacl 
those plans would entail any change in construction 
schedule? 

A Not in the overall timing 
and not -- I'm sure there would be minor changes but 
not in the sense that the major work would be done in 
a different winter season or anything like that. I 
would think they woid be very minor changes. | 

Q A matter of a day here | 
or a day there? 

A Well, it would affect 
obviously the construction schedule for the construction 
of landing strips, for instance. There would probably 
be more of them. 

Q Have you finished? 

A Yes: 

QO iD was waiting for more 
what, more landing strips? 

A I'm finished, sir. 

MR. GOUDGE: Well, I'll never 


know. I've no more questions. 





MR. SCOTT: Mr. Lucas had some 


. questions he wanted to ask, and this would be, I think, 


a convenient time. 
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Dau, O'Rourke, Williams 
Cross-Exam by Lucas 


MR. LUCAS: Mr. Commissioner, 





I have a few additional questions and then after that 


Mr. Scott, can have a clear field: 





CROSS-~EXAMINATION BY MR. LUCAS (CONTINUED) : 
Q Mea Dau, ...0: Like: to 
refer you to the applicant's responses to the Pipeline 


Application Assessment Group's requests for supplemen- 


tary information, it's the orange volume, Exhibit 70, 
Mr. Marshall, 
MR. MARSHALL: Yes, I have it. 
MR. LUCAS: On page 25-4 -- 
Z25-3and 25-4, the applicant lists a series of off- 
setting measures that might be taken in the event for 
one reason or another the construction schedule as 
proposed actually -- that is in the event that con- | 
struction actually falls behind the schedule that 
has been proposed and item "C" is the one I'm parti- 
cularly interested in on the top of page 25-4: 
"Crews can be augmented with additional men 
and equipment to accelerate the schedule." 


What I'm interested in, Mr. Dau, is whether you have 


actually developed contingency plans to deal with 





augmenting any particular spread with men and equipment 
in any particular construction season. Have yau done 
that? 

WITNESS DAU: No. 

Q Will you be doing that? 

A Yes, I'm sure that 


those contingency plans would be developed at a much 


| yy 
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Dau, O'Rourke, Williams 
Cross-Exam by Lucas 


i later stage. In my view it would be part of the detailed 


2 | construction planning that would go on. 
3 Q Whee I"m getting at, Mr. 
4 Dau, is where does this additional men and equipment 


5 come from? 
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A Well, obviously they 


1| 

x would -- they would be using the same sourceS as we 

3| did for the main crew. It would be a labour pool with- 
1| in Canada. 

5 | Q Well, does that mean, 





a) Mr. Dau, that if a particular spread falls behind 
its schedule in a particular construction season, you 


would attempt to augment that spread by bringing 








S| 

9 | up additional men and equipment from the south? 

10 A That is one of the 

st alternatives. Yes, we could -- you could increase the 
12 | Size of the crews, yes. 

13 | Q How would you do that 
14 | during the winter after the close of the shipping 

vs season? 

16 | A With people? 

L Q I am speaking of heavy 
18 equipment. 
aac A Ohi. am sure. that the 
20 | major amount of additional equipment that would be 
21 | required would be on site. The other possibilities 
22 | would be thatyou could borrow some equipment from 
53 | other spreads. This does not mean that we are trying 
aa to double the crew or double the equipment or anything 
25 | like that, in my view it is not a very large item. 
26 | Q I am just wondering, 
27 | MR. Dau, whether this offsetting measure in response 
28 | number 25 is really a seriously Avene ae measure or 
29 | whether it was simply a random thought in the head of 
30 | the person who prepared response number 25. Now, you 
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Dau, O'Rourke, Williams 
Cross-Exam by Lucas 


Say that equipment may be available from other 
spreads. That could mean, could it not, attempting 
to move heavy equipment several hundred miles. 

A iicould, noty vasualize 
that happening, but certainly it could involve moving 
some equipment some distance, I am not sure of this 
700 miles. 

Q Now, this additional 
equipment that may be available on other spreads, 
would this not be the standby equipment thatis 
being held in reserve in the event of breakdowns? 

A That would be part of 
it. The equipment lists that we have prepared include 
a lot of stand by equipment and it is there of 
course for contingencies for equipment that is broken 
down and it also is there for just this purpose, that 
we would not want to move in large quantities of 
equipment at the last minute. I think that we have 
a conservative equipment list. There is more than 
you would normally have. 


Q To the extent, though, 


ciate yourTgo to tiis particular offsetting measure, that 


is moving equipment from other spreads, you thin out 
the reserve equipment on the other spread, do you 
note 

A That, Vs) true, 

Q Turning now to the 
question of fuel supplies necessary. I believe the 
section 13A reference would be 13A-6.4.8 . 


Earlier in this section, I believe and in your direct 











































4aifgo mor? + 


err, ' 
euLin beionud Laveves sass yvsed 9% 


if , 


{ 
I 
5 
; | witigmestss ,Jon 22 ives . 756i 
. 


re al ; ' P * 
axe riptwer\ Pom i Luo - 


privom Sévlovad Blues, 91 Yleiéizes Gah aeekmegg 
i ’ - _— oe 
aidd Fo Siva don a ,susbteib see pits id og 


aati re AY 
i 


; : 


. ‘delisve od yam ted? dosmqiaps 
A Ae 
; | ) mege aij ed Jom eid? bivow 
i 


d > oft wt evapess at bled patac 


u sit ateil guemgigvps edT  \ 

. P tts ups yc ope to 4o! 
— 
mam Lu toy ms tapncInes 307 eae ial 

Bay ont | {ot ‘iy al vals 2f bos nw 

; iA 

} 2 Rei Gi mt iin oF @nsaw Jon biwow " 
3 a 
7 | | (+ 1 «eevolo feel Sad 35 snomqtur 
| neds a etl sneittéivpe eyviczaviee 13 a. 


) . Svan vt (anion bLuow t 
| a a poe tse: a 
| dec 1 pititjjselie szelwotdneg erhd oF OB Ho) bes 
tuio nd I . ehserce “rend: meri Joma hine es ary 


ioy of \ beside aadgé edd ao Inemgiups 


; 
i 
| 
' 


Pe oa 
= 


, out 2: JodT “a 
; ve 
is of Won oataAtuT Q ‘ 


oii sevelisti b .ywise Beven vstiaque fo wk: 
. a’) BRE). 3d Bidea eee eae 


3 


Joes tb, xwoy al bits gvaited 1 yi J 
; voy o : {> 


ae eae ere 1s 





» 





5063 


ADEWEST REPORTING ie Oe 


BURNABY 2, B.C. Dau, O'Rourke, Williams 
Cross-Exam by Lucas 





1) testimony, the quantities of fuel required were indioaceen 
2 | AT the top of page 38 it is indicated that the fuel 

3 supply will be transported to barge sites along the 

4 | Mackenzie River or the Beaufort Sea primarily by 

| barge. Where practical the fuel will be pumped directly 
6) from the barge into the storage tanks. 

7| Now, the storage tanks are 


i! 
S| located at the stockpile sites along the river that 


| 
2 have been indicated on the route maps, is that 

10 | COrKrect: 

11] A Yes. 

13| Q And the tanks then will 
ea be located on the river bank in most cases? 

14 A Adjacent to the river, 
15) yes. 

16 | Q Have you developed as 
ral part of your construction plan detailed fuel handling 
18 | procedures for moving the fuel into the barges and 





particularly for the operation of pumping the fuel 





eA out of the barges and into the storage tanks? 

1] The question is, have you 

2 developed specific fuel handling procedures? 

3 | A Not at this stage, no 

4 | . 

“| Six). 

a Q Will you be doing so? 

a A Yes. 

7] Q On this matter of 

z fuel handling procedures have you consulted the 

>| Department of Indian. and Northern Affairs, Land Use 
! 


ay Section, which has responsibility for oil spill con- 


} tingency matters? 


| 
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Dau, O'Rourke, Williams 
Cross-Exam by Lucas 


A NO ,@irhave not. 


| 


Q Will you likely be doing | 


so? 





A Yes, I'm sure we will. | 
Q With respect to the stor- 
age tanks, Mr. Dau, have you developed any guidelines 


as to the set-back from the river for the storage 


tanks? 





A Novi? donvit == o.,,a.we 
have not. 
Q Sovyou s<canstetell. us 


now where any particular set of storage tanks would be 


located precisely. 


A No VE icannieit. 

6) AnGapenasyais) aymat tex for | 
final design. | 

A That kein. ghit. yest. 

Q Turning rather reluctantly 


| 


| 


for a few moments back to the question of snow roads, 





Mr. Williams, -- 

WITNESS WILLIAMS: Yes sir. 

Q And referring specifically 
topthe NorthrSlope tsection of the Line, Prudhoe Bay 
lateral, would *\youwanticipate- having to.use artificial 
snow to construct your snow roads in that region al- 
most entirely? 

A Neus Pr. 

Q Do you anticipate a 


situation in which perhaps the bulk of the snow used | 





in the snow road would be artificially made? 
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Dau, O'Rourke, Williams 
Cross-Exam by Lucas 


A Meo; eadix*. 

Q What then are you going 
E@erely on? 

A Accumulating -- I men- 


tioned several times, I think, that in this particular 
area that you"re talking about ,iust lendsiatsel fiwelt 
to snow accumulation by snow fencing. 


Q And so -- 





THE COMMISSIONER: Did you say 
artificial snow at some stage? 

MR. LUCAS: Snow-making, Mr. 
Commissioner, a ski slope apparatus Mr. Goudge is no 


doubt familiar with. 


Q Mew. Walliams: «hien gts 
it entirely inconceivable that there could be a very | 
low precipitation season in which you would find | 
yourself relying primarily on manufactured snow? 

A Certainly the area 
generally speaking, is an area of very low precipita- 
t20n, Mr. (Lucas. 

Q ~O thats a possibility. 

A But I don't think there 


is probably any history of no precipitation, and snow 





does fall, and it does blow, and it can be accumulated 





by snow fences. 

Q Mr. Williams, are you 
aware of the fact that the Alyeska Pipeline Company 
has recently been relieved of a commitment that it 


had made previously to rely on snow roads for construc- 





tion of sections north of the Brooks Range in Alaska? 


| 2402 | 
ampilliw .s 'O .ueG 
| aud od ~28072 


tia om OA 

naiop trey oxs cee Feri 0 

tno ylex ot 
nem Tt ~~ poids iomepoaé A 

aivottisq sid BE dots ,hnidd 1 ,semks, Tetevee banol? 

shoal th y3voeds parting o1'woy ded) sors 


Lfow PLeeve 


-pninns? wore vd nolgsiumuoos worse o2 


-- gf bmA Q 

a wow bes A WOL2SRIMMOD ART 
Capsse smoe te wore Ieiothitxe 

xt ¢ 3 A500 aM 


on ei sphend . 34 gutateqge egotle fae 6 ,temoLeetmmed 
-atiw asilimat dduob 
ans Binal [i IW a Q 


rues suedd vedé eldevieonoonakt yYlerisne se 


for bluow voy o1ntw AL ROeBOe noljstigissig wol 
‘wort hbertssfunsa oeoytiasmixg patyler jd lestuoy 
~ eo risv esis ms Bf ,pritesge yiletenop 
~apomd .IM 6, 10ts 
Njjilsdieeoq 6 2’ sano O& Q 
aied? Anicl) G nob I Jee - A 
wore Dns ,cotieykitve on Zo yvrodeit yas eyidsdorg et 


betslumupes od mep Sb Bae) wold) asoh #2) Sne 4, fisl es0d 
.4#90ne% wore yd 
yoy ous Naat ctr =m » : @, 97%. 


yosqme. ef! fog hd sieay ls eds secs gos? in 0 suns 


j-autigaee sc? ebsotwede no yker od eles rq batt! Set 
SsAeslA me. OpNBA etoortd efy-so Mpzon! 1 id ; 
~ _ 


25 ik oe _ able : 


a ae es — 


a Tass snomtinmaeso « 20 beveiler nsed isons oot ry 



























ALLWEST REPORTING L-TD. 
BURNABY 2, B.C. 

















5066 


Dau, O* Rourke, Williams 

Cross-Exam by Lucas 

A No sir. 

THE COMMISSIONER: Relieved 
by? 

MR. LUCAS: By the relevant | 
U.S.) regulatory authorities, sale. 

Q Just one more question | 
with respect to snow roads, Mr. Williams. You referred 


earlier in response to Mr. Goudge, I believe, to a 





maximum grade on the snow roads of nine degrees, is 
that correct? A 16% grade. 

A That was )/-L’‘think, ithe 
maximum grade that could be readily handled with 
wheeled traffic, Mr. Lucas. 

Q Mr. Williams, in any of 


these snow road tests you have carried out, have you 





attempted to determine whether a heavily loaded truck 
would encounter difficulty manoeuvering down a grade 


in the order of nine degrees? 


A Yessis 1% 

Q And what have you 
discovered? 

A That at the snow road 


test at Inuvik we did have such grades and we did not 
have serious problems. 


Q You didn't encounter 





any jack-knifing of vehicles and so on? 

A No, we didn't. 

Q These were heavily 
loaded vehicles, I assume. 


A Ves; sin, 2o-to, 30/72 
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Dau, O'Rourke, Williams 

Cross-Exam by Lucas | 

Cross-Exam by. Scott 
think, 35-ton tare weight, loaded -- loads. 





Q Carrying loads in the 
Same order that would be carried by the vehicles bring- 


ing the -- moving the pipe from the stockpile sites. 


A Yes (sir s 
MR. LUCAS: AThank you; "isin: 


Those are all the questions I have. 


THE COMMISSIONER: Well, we'll 
adjourn for coffee then. 
(PROCEEDINGS ADJOURNED FOR FEW MINUTES) 


(PROCEEDINGS RESUMED PURSUANT TO ADJOURNMENT) 


CROSS=EXAMEINATION BYUMR. -SCOTT: 
Q Mr. Williams, Mr. Goudge | 
is the expert on snow roads and I seem to be assigned 
rivers and river crossings as my little territory. | 
I'd like to deal with the crossing at Point Separation. 


You will remember, as a member of the geotechnical 





panel, that it was established that the excavation 
of the twin crossings at Point Separation would produce 
about 1 1/2 million cubic yards of dredge soil and 
when we asked the geotechnical panel what was going to 
be done with that they deferred to this panel and I 
wonder if you can tell us what you propose to do with 
all that dredged soil at Pont Separation? 

WITNESS WILLIAMS: This is the 
Explorer ee downstream of the channel. 

Q I think that's the way 
I've described it. 


A Yes) Mr. Gcote Live 
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Dau, O'Raurke, Williams 
Creoss-Exam. by Scotr 
D asked Dr. Cooper to look at that in the intervening 
2 | weeks, and there are several possibilities, aeeaeneeives 
3 in that respect. He's run out some calculations for 
4 doing this excavation work in the summertime, July- 
5 | August-September sort of months, and if the -- | 
6 | Q That has not been put | 
7 | on the ice, I take it we can rule that out, eh? | 
8 A I wouldn't expect too 
% much ice there at that time, Mr. Scott, no. If the 
10 material is dredged and the discharge from the 
ital dredge is at the river surface, he calculates that 
12 | downstream of the excavation the maximum height of 
83}, the material that would be excavated at Point Separa- | 
14 | tion would be in the order of three feet. If the | 
15 | discharge from the dredge was turned downward so that | 
16 | the discharge was about ten feet above the bed of the | 
17 | stream, a spoil mound in the order of ten feet could | 
18 | remain. The alternative -- 
9) || Q JUS tet ie Dacan stop. you 
20 there, I don't understand from that description where 
ae you're going to put the soil. Does that mean under- 
22 water? Below the excavation? 
ak A Yes, I'm speaking about 
2:4) the spoil mound that is formed from the dredge 
25) excavation procedure which would be deposited downstrea 
26 | of the ditch. 
PLA | Q Yes. 
28 | A The other alternative 
29 | to either of those two procedures would be to spoil 
30| the material near the shore if it was decided it was 
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Dau, O'Rourke, Williams 
Cross-Exam by Scott 


“ required for backfill operations. 
2 | Q Well, let me see if I 
3 can get the alternatives. The first alternative is to 
4 put the dredge downstream. 


5 A The dredge material. 





6 | Q The dredge material, yes. 


ie A Yesiisar: 
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BURNABY 2, Bac. 
Dau, O'Rourke, Williams 


Cross-Exam by Scott 


7 Q The second is to dispose 


NO 





of it on land in some fashion? 





3] A That is an alternative, 
4 | or near the shoreline in shallower water. 

| 
a | Q Getake it that in order 





61 to put it on the shore it would lave to be lifted about 





2 100 feet because of the rise from theriver at that | 
Et location? 
7 | A That would be putting it 


10 oh top of the embankment -- 























oat Q Yes -- 
12 | 
i A Thatéwas not vine luded in 
| one of the alternatives that I suggested, Mr. Scott, 
1 
14) no, 
15 | 
i Q AL’erpght }usocwets= 
ee 
-e A This is on the shoreline, 
1” pelow the river bank. 
aa Q Yes, I take it that that 
| means for all practical purposes in the:river, but at 
\ 
-/|| ‘theeshore? 
pa 
oe A That thattergalternative , 
22 
| yes, sir. 
ah 
eed Q And isethere a°third#alterna- 
Blast | 
“"| tive, that is to replace it, or is that simply un- 
25 | 
| economic? 
Dak 
aa A To -=? 
Ae 
7 Q To take it out and then 
y5 
ae put it back where it came from? 
29 | A etal : 
i A Utilizing the’ spoil 
30 | P Set: . 
that would be retained downstream of the citch line, 
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BURNABY 2, 8.C. 
Cross-Exam by Scott 


| 
1} Mr. Scott -- 











2 Q Yes -- | 
3 A -- is that the material 

4] that you are talking about? 

5 Q Yes. 

6 A No, it would be the 

7 intent to replace some of that material to the ditch | 
3 | line. | 
9 | Q All xight,. now, as between 
10 | the two alternatives you or Dr. Cooper have suggested, | 
a which does the company regard as preferable? 

12} A We really have not studied 


13) it in that much detail, Mr. Scott, but I think 


aa | my preference would be to deposit .it downstream of | 
15) the ditch line and restore some -- put the dredge in after 
16 | the pipeline was installed and restore some of that : 
17 | material that is available downstream, restore it | 


| 
18) to the ditch line. 











ane re he | A Yes }roir: 


a Q Is that preference based 

20) on economic considerations? 

21 | A Oh, the detailed con- 

22 | struction plan would be part of the assessment, the 

23 working area required for welding the pipe sections 

24 | together, the availability of reasonable material for 

Aa Uaierec eens 

26 Q But I take it, Mr. Williams, 

oh thateither of these alternatives involves potentially | 

ae ate least “the introduction of a great deal of material 

25 into the river water which will be carried away. 
\ 
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ALL WEST REPORTING L-TDh, 


BURNABY 2, B.C. Dau, O'Rourke, Williams 
CGross-Exam by Mr. Scott 





i Q Have you. taken any | 


| enwironmental advice as to which of these two alternatives 


io) 


3 are preferable from an environmental point of view? 


4 | A OUr discussions 








>} with the fish biologists give us the impression. 
6! that. because the silt load in the Mackenzie River is 
7, so high that the additional mateziai that-we would | 


8 | add would not be of serious consequence. 





"| Q Well, do I understand 
10) then that yur environmental advice at this moment 


ll} is that both are equally acceptable? 














12] A I do not recall discussions 

13| with them, Mr. Scott, the process of putting some of this 

14! material on the shoreline near the bank. The other 

15 alternative was certainly discussed with thempnd 

16) they did not indicate any strong reservations with 

17) respect to that procedure. | 
| 

18 Q Yes, I -- can we leave 


19} it this way then, that with respect to the first 


20 alternative, your judgment is that your environmental 





21]/ advisors have not expressed any serious reservations 





| 
about it% with respect to the second alternative, 











23 | you really have not asked them for their views about 
| 
24 | the second alternative as yet? 
25 | A Yes, sir. 
26: Q Yes. 
a7 | THE COMMISSIONER: Mr. Williams, 
28 | one of the procedures you outlined was to deposit 
29 | the spoil on the river bed downstream of each of the 
WO eucidie chess Well, chat would be the backfill. Is ther 
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ALLWEST REPORTING L-TD. Dau O'Rourke Wi s 5073) 
td Ud Williams 


BURNABY 2, B.C. 
Cross-Exam by Mr. Scott 


1! any other way that you would get backfill besides 
! 
| 
\| 


using the spoil from the ditch you dug? 


fh 


3| A The only alternative 
4 thatcomes to mind, Mr. Commissioner, would be to barge 
5| in selected backfill and deposit it from barges. 

| Q Will you deposit the 
7, spoil on the river bed downstream of each ditch or 
3 | whether you deposit it on the river bank or on the 
a) land above the river bank, you intended to put that 
ia same spoil, to use that spoil as backfill, did you? 
11] A There would be a 
12) small percentage of it left there for that purpose, 
13| but yes, that would be my recommendation, to -- the 


14) intent is not to fully backfill the ditch, Mr. 

14 

*2' Commissioner, to partially backfill the ditch. There 
Gal 

164 would be enough material there to accomplish that 


partial backfilling. 
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Dau, O'Rourke, Williams 
Cross-Exam by Scott 


Another interesting 
number that Dr. Cooper has given us, that at the same 
time during construction that the Mackenzie River 
carries a bed load of silty matérial” in the’ order of 
10 to 20,000 yards per day, and this is going to be 
a problem because that will tend to fill the ditch. 

Q By itself. 

A After excavation and 
more than one pass will have to be made at it. 

Q Well, Mr. Williams, 
just so we're clear, when you dig this trench across 
the river, and ‘utilize alternative 1 and place the 


soil that you dig out downstream, you're not going to 


gohand+bring+that+So1l back to fill in the trench, are | 


you? 

A Yes, that was the intent. 

Q Se the*~so1rl ‘is’ ‘going to 
be moved within the water twice, once downstream and 
Eherra poreLronseorvit at -Peast=back: 

A That is one alternative, 
sir. 

Q And the other aiterna- 
tive is to take it out and place it on the shore and 
Enenm pur pare-or iit-back*in=the tren chi 

A Yes “sir i 

Q And’f*take it that in 
either event there will be surplusage; there will be 
extra *soil that will be not utilized for that purpose. 

A In the first case it 


would be very hard to find it, doctor -- Mr. Scott. 
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1 Q Go ahead, Mr.Williams. 
2 | A in the second case, | 
3 we're worried about surplus material now, are we? 
4 | Q Well, what I am getting 
5 at is, is that the trench you dig when the pipe is | 
| in is going to silt in in the normal course as water 
7 | goes down the river. You've told us there's a lot of 
8 sediment in the water there. 
2] A Yes sir. 
10 | QO So obviously when you. 
11| come to replace the soil that you've taken out to 
LZ form the trench, you're not going to need all the 
13 | soil you've taken out because the trench will be 
us Derciollyeti tiled) in. 
15 | A As I mentioned, a second | 
16 | or possibly a third pass with the dredge will be | 
17 | required to assure that the trench is down to depth 
18 | when the pipe is pulled into place. As soon as that | 
197 is done, certainly a natural back-filling will begin 
20 to occur. We would like to be assured of five to 
2a. ten feet of material over the pipe before we leave 
22 the job. 
s| Q Well, have your people 
~ done any studies which reveal what proportion of the 
25 | soil will be carried away during the period of time 
26 when it is moved once or twice under the surface of 
ois the water, either to move it out or move it back into | 
28 | the trench? | 
29 A No aise very ditiicult 
30 | to do that study at this time, Mr. Scott, until we 
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Dau, O'Rourke, Williams 


CLoss—hxan by Score 


have more drill-holes in the stream bed itself to 





determine the grain size, the amount of material that 
will be retained downstream of the excavation is 
certainly dependent on grain size. 

Q Weld then, Lb take 1t it 
follows that you haven't been able to do any studies 
as to the potential effects, if any, of this process 


On cCue=ti1sh ang Other waite of cne. Liver. 





A No, I don't see that 
that follows, Mr. Scott. The fine materials from the 
excavation are going to move down the river in suspen- 
sion. The next coarser materials are going to tend 
to move down the river as a bed load on the bed, and 


only the coarser materials will remain. 





Q But you don't know what | 


the proportions are or what the consequences of those 





movements are for the life of the river, and you have | 
not been able to do any work to ascertain that. 

A The numbers that I gave 
you with respect to the height of the spoil that would 
be retained after excavation that Dr. Cooper gave me 
are based on assumed grain sizes, from information, fro 
drill-holes adjacent to the bank and other information 
that he has; but it's not based on definitive drill- 
hole information in the stream bed. 

Q Well now, muld I ask 


you to turn to another crossing diagram, the Swimming 





Point crossing, which is in the Fort Simpson amendment 
book, 1-A-0232-1001? 
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Dau, O'Rourke, Williams 


Cross-Exam by. Scott 


What was that number again? 
Swimming Point.! Oh, here's Fort Simpson, 1044? 


MR. SCOTT: Letts “in the Forte 


Simpson book and it's Swimming Point 1-A-0232-1001. It 





was the one that was open, Mr. Commissioner. 
THE COMMISSIONER: Oh yes, 
Swimming Point. I thought you said Fort Simpson. 
MRY=SCOLT:. .OP "We LLCnow ,oMrs 


Williams, I take it that similar kinds of problems 





are going to arise to be dealt with at this crossing 


“as weil 


A They are similar, Mr. 


Scott, but this is one of the two or three locations, 


tion be used, utilizing the shallow water that exists 


north ; : 
on the west side of the river. 


I think that we suggested the berm method of construcy 
| 


Q No, but I un@rstand ete | 
you're still going to trench through the river beal | 

A Yes sir. 

Q And would you be prepare 
to assume with me that trenching would produce about 
600,000 cubic yards of excavation material? 

A That sounds reasonable. 

Q All right, and what is 
going to be done with this excavation material at that 
location? 

A The way I recall it, 
some of the material that is from the detailed plan 
that © haven't read’ for “a ‘white “but 2 think’-some’ of 


the material is to be deposited on that north-west | 
shallow water area that we mentioned, and some of it | 
| 
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Dau, O'Rourke, Williams 
Cross-Exam by Scott 


would be deposited downstream from the excavation. 
Q Well, the shallow area 


that you've mentioned is in the diagram upper left- 


hand corner, is that correct? Bnere: fare four diagrams: 


on the page. 

A It's shown in the plan 
view in that area, but the profile immediately under 
it gives a water depth indication, I think. 

Q So is it going to be 
placed in that area in the shallow area to the left . 


on that diagram? 


A You're referring to the 
profile’ now, Mr. Scott? 

Q I'm sorry, yes. 

A Yes, some of it. 

Q What percentage of it? 

A iemesorry, lL don't have 


that number. 


Q And the rest is going 
to be put downstream? 

A Yes. Sar. 

Q When will you know -- 


what is the time frame for knowing what the relative 
proportions are that will be deposited 
(a) downstream, and 


(b) in the shallows at that crossing? 


A Oh, at wouldnAt think for 


Oger eOre SO, ars ocotte ,wbacause this as.one of the 


xvivers that will change if the cross-delta routing is 


filed as an amendment. 
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Dau, O'Rourke, Williams 
Cross-Exam by Scott 


Q And I take it that 
here, just like at Point Separation, no consideration 
is presently being given to placing it on land ona 
permanent basis! 

A L think that 's.correct, 
sir, yes. 

Q Now, have you had any 
advice from pur environmentalists with respect to the 
resolution you propose at Swimming Point crossing? 

A Just the same as_I men- 
tioned before, we have had discussions with respect 
to all of these river crossings. 

Q And what do you under- 
stand their view to be with respect tolthis solution 
for the soil at Swimming Point crossing? 

A I don't recall hearing 
any strong objections to those plans. 

Q Well now, I take it 
iat! e0uU Look sat, the protile of that irossing,.. it 
reveals that the entire left half of the crossing is 


to be buried approximately ten feet into permafrost! 


A Yes sir. 

Q Yes. Now how are you 
going to excavate that? 

A Probably blasting will 
be required. 

Q Well, are you going to 


blast this section of the river, is that what you're 


telling me? 


A I would say that blasting 
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Dau, O'Rourke, Williams 
Cross-Exam by Scott 


will be necessary in the -- where there is permafrost, 
which would be determined by additional drilling. 

Q Well, what time of the 
year is this blasting proposed to be done? 

A To be done in the 
wintertime. 


Q In the wintertime. Have | 





you done any studies to determine what the effects, if 
any, Of that blasting will be on the river life? 

A Yes, certainly some 
consideration has been given to that, Mr. Scott, and 
we've tried to respond to that aspect in one of the 
questions -- the Assessment Group questions. That's 
question No. 45, and that response was written jointly 
bymeCngineetscm and with =7 in consultation with fish 
biologists. 


Q Well, are you aware or 





is the company aware that in that location there is -- 
or near that location there is a commercial fishery 
operating? 

A I was not aware of it, 
Sir, and .°m sure: our Be toc eee are aware of it. 

Q Wel}, apart from your 
answer to the question, is there in the replies -- have 
you done any work to assess the impact of this ee | 
operation on the fishery. opportunities, I'll put it eae 
way, in that neighborhood? 


A We have done no research | 





with respect to blasting in rivers in that particular 


area, sir. The work that was done was mainly a 


a 
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Dau, O'Rourke, Williams 
Cross-Exam by Scott 


literature search trying to find the experience of acne 


} 


ers in other locations. 
Q Well now, let me turn to 
One other matter that was dealt with by the geotechni- 
cal panel, and I'm going to refer to it as the 
“€lark crossing} and perhaps you will know what I mean 
when we recall that the geotechnical panel were asked 


questions about crossings on the North Slope and their 





solution for the problems there, was to place culverts 
above the pipe and across the frost bulb. Do you 


remember that solution? 
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ciate teat lial Dau, O'Rourke, Williams | 
Cross-Exam by Scott 
| 
_ A Across the pipe and | 
| through the frost bulb? 
3 Ome ved: 
| A Was that your wording? 
5 | Q Yes, I think that it 
- | was through the area where the frost bulb will Here, 
>| POrm., 
| 
3 | A Yes; sir. 
5 | Q Do you remember that 
4 solution being proposed? 
i] 
| A Yes, Sirs 
| 
meal OQ) | Andut) take it (that the 
13) purpose of that solution was to allow the ground water 
el flow to, continue uninterrupted across the £rost bulb? ! 
ve A Yes, sir. | 
| } Q And that it was Ie Aer | 


i7 | by the geotechnical panel thatit was important that | 


} 
| 


' the water should not only continue to flow uninterrupted, 








| 
j9 | but should be belarivelver ree Of Sule. 
50 | MR. MARSHALL: Perhaps you 
4 could help us with a reference to the transcript, 
= MR. SCOTT: Well, I will 
eal leave that out if you are unhappy with it, let me ask 
i 
on | vou, Mr, Williams, you would agree that 1f the purpose j 
a of this is to maintain the flow of water to permit 
| fish and other life to live it is important that the 
ve water flowing be reasonably free of silt. 


A And we are speaking 


to 
(69) 





of braided streams on the North Slope? 


KS 
Se] 


: Q Yes. 


© 


(ee) 
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1| A I would think that that 
would have happened rpertiiiace sim, that chat water 

ef would generally be freeof silt, yes. 

4 | Q Well, taking the Firth 

9; River as an example, would you tell us as a construction 
6 | man how you are going to install these crossings? 

7 | It is all very well for the geotechnicians to say, 

8 all right, Mr. Williams, this is what you are going 


9} to have to do, I want to know if you can tell us 





19 || how you are going to do that? 
| A Ye Si. (srn se. tiiwould tbe 
ne done in the winter time when the water depth would 
13 be fairly shallow, very shallow, probably. The pipe 
i4\ required for the crossing would be welded up. It would 
2: probably be concrete coated. It would be made ready 
16 for rapid installation. The excavation would be 
17, done, probably utilizing large backhoes for most 
18 | of it, depending on where the frost, the permafrost 
19 depth is and I would think that in that particular river 
20 | Phevenwoulidsbexataix bist ofmnfrozemmaterial --+a 
21 fair depth of unfrozen material under that river. I 

| think that it would be important to excavate that -- have 
“3 sufficient equipment there to excavate that crossing as 
4) quickly as possible and install the pipe quickly 
and get it backfilled astquickly as possible ibefore 


things freeze too solidly. 


7 || Q Well, Mr. Williams, we 
“3 have heard and the reference Tere © wakll not’ ask you 
«“ | to look it up, but it is in your responses at page 


30 | 25 ticthiinks We have heard thatthe frost fall ina 
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1] river like that can develop to fifty feet in diameter, 


ho 


let us say. Over a period of time. I take it from 


Lvs) 


thatthat the culverts or the pipes will have to be 


| 
4| longer than fifty feet, let us'/say',.'60: or '70. feet 
| 
Al in order to carry the water through the frost bulb. 
6 A I think you are at the -- 


7! near the top ofthe frost bulb it» would be lesser’ than 
thak, uwouldag tiinoty MrixwScott 2 

Q i amy really ‘asking ‘you 
ao, what length of pipe are you thinking of for the 
| purposes of building these cross drainage culverts? 
A It would be sufficient 
+3. to get across the predicted size of the frost bulb. 
14) Q Well, is thereany problem 
15 in your judgement with working with lengths of pipe 
cae of fifty to seventy feet? 
ala A ii RvcenOEroasy, sire 
18 | OurmNGS And I take it 
19 | it also follows because of the nature of the streams 
<0 and the water courses that these culverts will have 
to be fairly closely placed to assure that the 


fo drainage continues as it did. in@the* past? 


23) A tT Mosnotethink ‘that 1 
i 

“4 | can comment on that now. 

25) Q BUteT takeritethat if 
| 

‘Pe that is so it is going to lead to a very large 
| 

<7! excavation? 

72 ! ; 

a0, A Les7esinky 
{| 

an) Q So that if you are 

30 | 


putting in pipes that are, let us say, fifty to 
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seventy feetilongrandwiet us 


of them fairly closely spaced, you are going to 
excavate a gigantic area, if that is the model. 
MR. MARSHALL: 
this witness cannot really comment on that. 
are accepting without checking your estimate of the 
size of the frost bulb, the witness does not have 


knowledge as to the flows of water that culverts would 


Dau, O'Rourke, Williams 
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say that you have eight 


Mixegeuen COitates. 


We 





have to accomodate nor the spacing and I think that 


Dr. Clark's panel was the one to deal with that 


subject. 
MR. 


Commissioner, 


page -- at figure 38-4 a frost bulb is shown 


first of all, in the responses at 


SCcOrrs Welk». Must 





diagramatically whichhas a width,diameter at the top 


Ofipkorty akeeu: I am 


I -- 


THE COMMISSIONER: 


that 38, what? 


MR. SCOTLavs38=4 —= 
THE COMMISSTONERscckhrgure 38-4. 
MvaRrcCOrtize Yes:serDosyou 
have that, Mr. Williams? 
THE COMMISSIONER: It isa given| 


for purposes of the question 


prepared«to accept ‘that and 


Was 





thenjeI ttake act? 


Meo COMM. Yes, 
THE COMMISSIONER: 
asie a iquestion, MratScott, ‘just isowthat I understand 


what it is Mr. Williams and you are discussing. 


The 


pipe coming from Prudhoe Bay from Travaillant Lake 


Can I 
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| will be running from west to east and we are,so to 


ips) 


I speak, on Figure 38-4 looking from west to east or | 


1oS) 


from east to west, which ever way you want to put it 


and your object is to have drainage from south to 





north for those streams and rivers that empty into 
6 the Arctic Ocean on the North Slope. Now, I have 

Soteat jhhaveol ‘arcoyyousgare patting: culverts,firom 

e | south to north presumably through this frost bulb 

9 | to facilitate drainage and you are saying to Mr. 


10 || Williams, well, you go ahead and put it to him, 





| whatervern ats ist -= 
121 MRer SCOTT. » Well,.you 


134 are, note really, putting it through the frost bulb 


14 because fortunately it is not there presumably when 

15; the work is being done, but I take it, Mr. Williams, 
| 

16 looking at that diagram you are obviously going to | 

ay have,for one pass of ground water you are going to | 

a have to have a pipe -- let us say -- fifty feet in | 


19) length, to get across that potential frost bulb area. 
20 | A I have forgotten , 
Mr. Scott, just exactly where Dr. Clark suggested 


| these culverts put in. I was of the impression it 











23 was fairly limited use. Now, do you have a different 
24] impression? 

25 | Q I had the impression and 
ae I may be wrong that when confronted with the problem, 
27] the geotechnical problem, how are you going to assure 
28 | the flow of this water so that aquatic life can live? 

| 

29} He came up with what I call the Clark crossing which 
30) is this method of putting culverts across the pipe and 
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1} they were obviously, I think from the diagrams,a 


ho 


faipelengthnandtatctairlytclose intervals. I think that | 


eS) 


someone suggested to him at the time that that sounded 








| 
| 
A | like the scratchings on the back of a cigarette box 
| and he said, oh, well, the construction people can 
6 Dui Vd MehatGand  hesimply want ito know froma construction 
person how you are going to build it. It seems | 


to me aterrific task. 





| 

7 A Okay, end I presume, 

10 | Mr. Scott, that you have selected the Firth River because 
1 | thatis one of the rivers that does have aquatic life 

ee overwintering downstream of the crossing and 
13 | they are few in number. | 
Lay Q It is an important 
sda river. | 
16} A Yes; sir. And if 

aan you look back a few pages prior to that one, the | 
18 | crossing drawing following page 37-4 which deals | 
19 | with the Firth River, you can see that the river 
dal channels are spread over a fair percentage of the 








21! active flood plain and I would be surprised if that 
' would end up with eight 50-foot culverts cheek to 


| jowl as you suggest. 
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Q How many culverts do 


you think you could put in? 
A WOmscOUlO ae 1 LA Le. nips 
it's technically possible to fill up. the-.whole river 


active flood plain with culverts..i. don"t, think; i& 





would be necessary, Mr. Scott. 

Q Well, is there any way 
of telling, for example, how many culverts you.would | 
intend in that situation? 

A {£ coulcn't answer that, 
no. 


THE COMMISSIONER: I take it if 


you don't get them in before the bulb becomes, estab- 





lished, and that it turns out you need to put them 
in, I presume that that creates some problems you'd | 
rather not have to face. | 

A Ves Sit aeatsawould be 
much more difficult to install them at a later date. 

MR. SGOT?T: O.Mr. Wilbliams, 
wouldn't it be impossible to install them at a later 
date? 

A I wouldn't want to do 
it without de-pressuring the line. 

Q Youid.xeally, haves to 


blast the frost bulb, which would risk the security 





of the pipe . 

A Oh, it would be possible 
Lowdos it. bs7y other means ,; but very difficult, Mr. 
Scoté.. 


Q Yes, So): that.I.take: it 
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a thatthe extent’ *to whrch you have’ to put more “than one | 
2| culvert, greatly increases the complexity of the work | 
3 | and greatly increases the dimension of the eee | 
4 A Yes sir. 
Al THE COMMISSIONER: May I ask | 
6 | a totally irrelevant question? | 
" Q Is El Paso's proposal 
8 -- if you know the answer to this -- to bring natural | 
| gas from Prudhoe Bay south through the utility corri- 
= dor to Valdez, do they say that they will dill the 
ie gas through permafrost? 
WITNESS DAU: 
a A Yes sir, I understand 
13) it's for approximately half of the distance involved. | 
14 | Q So they would have the | 
15) Grose Duo cng eo: contend wrth themselves: : 
16 | A That's right. Mr. soe | 
7 can I muddy this up a little bit? I wasn't here | 
18) ae che last panei’. 
LoS MR. SCOTT: Well’,--a’ fresh ean 
20} will certainly help, Mr. Dau. ! 
21 A I can't agree with you 
22 | that this is an enormously difficult construction 
23 problem. First, I don't know the size of the culvert J 
an I assume;I'm talking about the diameter, not the ae 
25] It's my understanding that it's an insulated culvert 
soak which to my view means that it's -- it would obvicusly 
vei | 


be steel pipe with some insulation and probably encased 


not an unusual length to handle. It can be handled 


30 | 
ae with the equipment we have there. On the particular 








witnmemeteed Huchtecy tf it st50° or oO” feet long; that's 
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drawing that you're looking at which is figure 38-4, 
it's my understanding that the culvert is installed 
above the pipe so the excavation that you're talking 
about for one individual culvert is a relatively short 
cross-excavation and not at a great depth, that -- well 
on that particular drawing it would appear to be from 

| 


the river bed probably would only involve excavations 


in the order of five feet, say, 5-6 feet, and I don't 





think that's a terribly digireule tconstructiony problem. 
It certainly involves additional excavation. 

THE COMMISSIONER: Could I 
ask a question? Sorry to interrupt, Mr. Scott. 

Q Is there anywhere in the | 


construction plan an indication of how much steel 


pipe will be needed for the culverts through the frost 


bulb? Is there any indication how many culverts there 
will have to be and is there any indication -= 


A is Givieaks Ot, isis | 





Q Just reverting to my 
earlier irrelevant question, El/Paso. is*of course not 
under the jurisdiction of any Canadian tribunal, as 
their line is being built through Alaska; but have 
they filed -- is El Paso -- I'm not asking anybody to 
answer this but maybe it could be pursued -- has El 
Paso filed, made filings with the Federal Power 
Commission or with the Department of the Interior 
that would indicate whether it has separately 
considered, separately apart from Arctic Gas and 
N.E.S., the frost bulb problem? I kn ow that a foyou 


were appearing now before the F.P.C., Mr. Marshall, 
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| 





you'd dismiss the whole notion that they had anything 
worthwhile, but it just occurred to me that they 
might have filed something. They might have had their 
own scientists working on this frost bulb problem. 
Well, at any rate maybe -- 

MR. HOLLINGWORTH: I can 
certainly undertake to find that out from some sources | 
Iehave. 

THE COMMISSIONER: Thank you, 
Me. Hollingworth. 

MR. SCOTT: Well, I just 
propose to leave the North Shore crossings now, 
secure in the knowledge that when and if it is done, | 


and there are difficulties, Mr. Williams will be able 


Hors ayi to iMr aWauijac'Wel }-o1. told, v.01, sO." 
Don ti yrorget ,that,, 1G. 
Williams, you may need it. | 


WITNESS WILLIAMS: I said 





Paaeraccu Mena. <SCott, not, impossible. 
HR wioOGl Tt aL, See. 
MReeMARSHALL:, Mr. Scott, 
if I might just before you go on, the mention was made | 
again of Alaska. Earlier this morning there was a 
statement made by Professor Lucas about snow roads 


on the Alyeska project, and on checking that during 





thewbpreak I sfindkthatsoursinformation seems to be 
that there were never any snow roads proposed for 
use on the Alyeska project, and I wonder if perhaps 
Professor Lucas might at a later date clarify that? 
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few? 

MR. MARSHALL: I am instructed 
Ghat iehexmreproposal didn't call in the first instance 
ercat all for any snow roads. 

MR. LUCAS or" iY oundertake 
to check ithatiwith our*consultant, who is “in fact “one 
oF the. consultants for the governmental agency over- 
seeingethe construction of the Alyeska line. 

MR. MARSHALL: Thank you. 

MER? (SCOR veo Well now, let 
me turn to some questions I have that wate to 
conventional and Arctic construction techniques. I 
understand from reading the prepared evidence and the 
evidence in chief that conventional winter construc- 
tion will be applied in non-permafrost areas in the 
first place. Is that correct? You'll use conven- 
tional techniques, and that the technique generally 
involves grading of the right-of-way, cut and fill 
methods, removal of the snow to induce freezing of 
the ground except along the ditch line itself. 

WITNESS DAU: Yes. 

Q I also understand that 
the conventional technique in muskeg terrain requires 
the compression of the vegetation mat with repeated 
passing of equipment so that freezing will be empurage 
to provide a working surface. 

A Yes) you, try -£o. 

Q Now that, if I under- 
stand it, is the conventional construction technique. 


Let me see if I understand the Arctic construction 
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| technique as you've described it, and I take it that 
2) it's intended to be used in sensitive permafrost and | 
3 erosion areas. 
4) A Yes. 
5 Q And the technique there 
6 is a different one in that what you seek to gop antes 
7 of encouraging freezing, is to prevent permafrost | 
| | 
8 | regression. 
| 
9 A Yes. 
ie Q And you do that by 
11 | building up a working surface above the ground as a 
12 | kind of insulation instead of Scraping*or’ grading 
13) as you would do conventionally, you build up a 
14 working surface either with snow or with brush or | 
AS | what have you. 
16) A Note as~annamsulator, | 
17) moe It'stay,working, surfaceyhthe antentaofethexsnowiis | 
18 | to provide a working surface. 
15) Q Yes, but the purpose of | 
20 | buitdingrittupniseatonprevent the regression of the 
aaal| permafrost. 
22 | A Weld, inntherlongarun 
23] yes, because if you didn't have the snow working 
a surface you obviously would -- and you went through 
25 | with conventional techniques, you would destroy the 
me surface vegetation, which then results in regression ot 
a7 permafrost, yes. | 
al Q And that substantially 
a isawhye yourdoilaty aentt,1t? 
30 | 


A Yes;evess 
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1 Q And would it be correct 
| to say that this technique, the so-called Arctic 
a technique, is obviously more expensive than the 
4 conventional technique? 
5 | A Yes, I think it would 
| 
6 be more expensive. 
7 | Q You told Mr; Bayly | 
a] yesterday that, as I understood the evidence, that 
9 you will be able to switch from one technique to 
10 another as you move along the route. 
11| A Yes, that's possible. 
12 | Q I take it that it's 
iH 
| not only possible, it's what you propose to do. 
14 A ves, ecertainly in tne 
15 | discontinuous areas. | 
16 Q I don't know if you 
el tid Mr. Bayly this, but perhaps you can tell me, did : 
13) you give any estimate of the distance over which it 
19) would be practical or economic to make this change 
20 | in construction technique? 
it 
a A Does your question re- 
a late to conventional techniques for ten feet and 
23 something else for ten feet? That type of a thing. 
24) Q I thought you might 
a tell me that that would be impractical, but what is 
ee the dimension of practicality? 
a7 A I'venot thought that 
23 through off the top of my head, I'm sure we're talking 
| 
29)| that we certainly wouldn't be switching back and 
_ 30 forth in areas of a few hundred feet. You would go 
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with the conventional -- sorry, the Arctic technique 
in those cases. Now you're going to get obviously 
into some areas where, in a muskeg area, where you'd 
want to induce the frost as early as possible, and 
yet you would want to have the Arctic technique just 
out off the muskeg. Mm sorry .. cant be site 
specific. 

QO No, but would it be 
Correct £O say that 1t is possible, in your judgment, 
to do stretches of three or 400 feet and then alter-. 
nate the technique, and then alternate back, if 


that should be desirable? 














| Aime |, 


emoilliw ,odagesi"O 4. usd 
tt098 yd Wexd-azox) 


| Zee 


ovolaoses oidetA eft ,yrawe -- I[snetinevacd sit ddiw 
Yi Buotvdo jap oF pitop as'voy Wo, smeeso. sxod? As 
"uy Sistw .69%6 poNdaum @« ai ,oxdélw asets smoe ofnt 
bas ,oldiaveq as yiuee en teox) edd soubni od dhsw 


cet suptninet ofto7& emt. sver ot Gasw Divow goy sey 


Ssjte sd 2'nso 1 yaroe m'I -pedeum eft Ato au0 
»oltiosqe 
{ ; vow sud , ov QO 
“hompoel toy mt ,eldienog af of gedy-yse oF Joetao5 
"4a3is nor S 2003 00D so setd? de astintexsa ob- oF 
2kiirsetis maid ois ,erpinnoet end sien 
Seldsrigeab ed hilwode ded3 
| 
| 
. 
) 
| . 
. 
! 
! 
ha 
: 
ay 


i i i 








ALLWEST REPORTING L-TD. Dau, O'Rourke, Williams 


ho 


Ww 


5096| 


BURNABY 2, B.C. Cross-Exam by Scott | 














A If it had to be done 
that could be done. 

Q Cesk 

Well, now, we have heard a lot 
about final design and let me see if I understand. 


What is the time frame between regulatory approvals 





and the production of final design and specifications? 
A If we obtained regulatory 
approvals at the end of the first quarter of 1976 there 


would be extensive summer programs,and I am referring to 





north of the 60th parallel, in the summer of '76, 
survey drilling, ground truth programs thatwould 


result in final designs again with respect of the 


pipeline itself, final designs towards the end of 

the summer and certainly specifications late -- final 

design and specifications for those sections 

tate an *76. | 
Q Well, is that about 


twelve months? Give or take a month or two? 





A A little less than 
twelve months, I would say. 

Q Well, now, I take it that 
the final design and specifications are going to 
be based on the ground truth as you call it as 
you have established it at that time? 

A The detailed en ras 
with respect to the techniques which must be used in 


a particular area are based on ground truth, yes. 





Q So the process is this: 


you do your summer work or whatever by way of drilling 
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1| and inspection to try and establish the ground truth 
>| and having got that data you then go to final design 
and specifications. | 
A Yes, sir. 
Q And do I understand 
6 correctly that the final design and specifications, 
7 | always admitting the possibility that there is error, 
7 will show the contractor what to build and where? 
ll A Yes. 


10 Q Yes, now, just so that 





111 there will not be any doubt, I take it that when 


you get on the ground you may find by actual digging 








from the geotechnical panel who have provided us 


23 that your ground truth is false, that would be only | 
14 | human and you may make a variation. | 
5 A Yes -- 
16 | Q Pewtnatenee So? | 
LT A Yes. | 
18 | Q “But I take it that | 
19 | the design and the specifications will tell the 
20 | contractor what he has to do? 
211 A Yes. 
22 | Q Now, we have heard 

| 





24 | with ajange of problems that may be encountered on 
25 | the route, running all the way from river crossing 
26 | problems to slope stability problems to erosion | 
27 | problems and so on. I think that you have read 
i 
28 | their evidence. 
29 | A I have read their evidence. 
30 | Q And they have provided us 
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Cross-Exam by Scott 


also with a range of solutions that may,among which 





a selection may be made to resolve those particular 
problems. 

A Yes. 

Q Well, now, ~-- and they 
have also given in their evidence examples of apegeria tule | 


problems and how that particular example might be 


resolved. 





A That is my understanding, 


yes. 
Q And in each of these 
problems I take it that there is a wide range of 
variables, the nature of the vegetation, the amount | 
of ground ice, the temperature and a, dozen other | 
| 
| 


factors. 


A Mecr | 

Q Yes. 

Well, now, is the applicant 
going to develop any criteria for selecting solutions 


to be put on final design and specifications? 


A Yes,) fam cune chat 


has to be done. 


Q Yes, well, when is that 





going to be done in the timing? 


A Obviously we have some 


of that now and we are continuing to work on i 


It will be an ongoing process until the time of final 
design -- the time of issuance of the specifications, 
yes. 


Q T.cake 4, Mr. Dau, 








= —————— 
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fuse so Juam sure, that 1 understand what is at 
stake here, that you have an armory of solutions that 
your geotechnical people have provided. 

A Yes. 

Q And what you have to 
do by final design is tell the contractor on each 
hill and valley and crossing which of those 
solutions is to be utilized there? 

A esr. 

Q And that can only 
be done by developing criteria that say when these 
four factors are present you will go to solution A ; 
when three factors plus another are present you 
Waid go to solution. B, and so on. 


A Nowe coat sunotr quite 


the way that I visualize it,sir. 


Q Will yousteill me 


how you visualize it. 

A Yes, the surveys and 
field investigation program is going to gather a lot 
of ground truth so that the design will be placed 
on the peer ae he contractor will have and it 
will be specific, he will use these techniques in 
these areas. 
some further information is available, discovered 
that we had the wrong information and so On, then, 
there will be people who are qualified to assess that 
situation and stipulate a particular design for that 
location, but not on the basis that the contractor 


has a bag full of options and he has to go out and —= 


Now p18 wduring the course of construction | 








| 
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he does not make those decisions. The contractor will 
not make those decisions. 

QO ves", *buat ‘Mima’, 
TI “think “what “you “are telling me is that after final 
design and specifications, your ground truth may not 
prove out when you actually get on the Site and 
modification will be required and it will be done | 
under close supervision. 

A Miya “us “COLrect. 


Q But I do not -- I ee 
| 


that and I want to get back tc understand how you are 
going to do the final design so you can say erosion 


solution A will be used on hill 24 for 50 feet and then 





10 feet of erosion solutinn B and then 50 feet of 
erosion solution C. How are you going to get to that 
which I understand it is required for final 

design and specifications? 

A Welly you "get *to 
thate-stage, ‘sir; “by gathering ‘the Mmnrormation, ail the 
detailed information in the field. You would first 
survey the centre line of the right-of-way. You would 


determine slopes and cross slopes. YOu would determine 





drainage channels and drainage features. You would 
conduct some drilling programs to determine and 
confirm the terrain typing that has been done. You 
try to determine ice contents, for instance in 
permafrost. 


Q Well, thatis how 


you get your ground truth. 


A Right. 
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l Q And at the end of that 


exercise you will have a soil survey of the route which 


bo 


3} will tell you a great deal about hopefully what is 


4) to be found there. 























5 | CA Yes. 
| Q What I am interested in 
| is the next stage. How do the peoplelin yours office 
3 | in Calgary or wherever it is decide what solutions | 
9 are to be applied to each hill, valley, slope, and 
10 expanse of route? Is there a key or a code? 
11] Are you developing a code so that you can say to 
12 your engineers and draftsmen when we have problems 
i 
13, that have the following five characteristics, we 
14) Will move to solution A or 6B? 
15 | A Yes, sir, that document | 
i} ! 
16 | is being prepared and in our terms it is called 
17 a design manual. 
18 Q TE is called a design | 
19 | Manualvand © take Gt that that manual is really 
20 | to provide a code or guide t) the people who draw 
21] the final design. 
22| A That. we Correct, Sir. | 
23 Q Now, could I ask you, | 
2a | I take it that when that design manual is available | 
25, | you will be able to take the soil survey and ene 
26} algnment sheets and you will have a pretty good 
27] idea of what solutions are going to be used where? 
28 | A That. 1s correct, Sir. 
29 | Q Yes, when is the 
30 | design manual going to be available? 
| 
| 
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7 Not very soon, Mr. Williams is saying if I keep him 
| here much longer. 

31 A I would suspect eee 

| ait is a year away ima) Gana compan loamsreal ly: 

5 | reaching for it, J.don't knew. 

=e Q Is there a draft? 

Dal A Not, at this stage, no- 
a | Q ALI ELone 7 nave “any. 


9 parts of it been completed? 
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Dau, O'Rourke, Williams 
Cross—Exam by Scout 


A Pell tayand ~ind out 
for you, sir. I believe some parts have been completed | 


Dit. mnot positive. h* ll find out. 





tHE) COMMISSIONER: Has. anyone 


been assigned to begin work on it? 





A Yes, many people are 
workingson 2,; Six. 
MR. SCOTT: You see why I'm 


interested in it, Mr. Dau, because so many of the 





questions at this stage must be answered by the 
answer, "Well, the final design will take care of that," 
The design manual will be a great help, I think, to 
this Inquiry in determining how you have coded your 
solutions for the various problems. Perhaps you 
San undertake tO see what you can find out about that. 

QO take i1t that the 
design manual will also have a chapter or a paragraph | 
or something on how you're going to key in Arctic | 
construction as opposed to conventional construction 
techniques. 

A Mesure rit would; sir. 

Q And from that manual 
on this subject, for example, we will be able to see 


that where the following four or five or eight 





characteristics are present over a length of a certain 
dimension, you will move to Arctic Pon Leon Or 
alternatively in other circumstances move to conven- 
tional construction. 

A That would be possible. 


Mie SCOLLs Ves. 
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Dau, O'Rourke, Williams 

Cross-Exam by Scott 

THE COMMISSIONER: Well, 
would this be a convenient time to adjourn, Mr. 
SCOLEE 2 

Wetiteadyourn until, say, 
two o'clock. 


(PROCEEDINGS ADJOURNED TO 2 Behe) 
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BURNASY 2. Bet. 
Cross-Exam by Scott 
_ | 
+) (PROCEEDINGS RESUMED PURSUANT TO ADJOURNMENT ) 
2 Men SCOTT::S Me.) Commissioner, 


i| 
34 when we were examining the geotechnical panel, 
! > . . 
| we deferred our cross-examination with respect to 


5 erosion and related problems on the undertaking of | 


6 Mr. Genest that Dr. Clark or some expert in that 





7 field would be back at an appropriate time. Dr. Harlan 

ei is on the panel now and I understand frcem my | 

> | friend that Dee Harlin vs competantto | 
_12: deal with those problems. I do not propose to 


4 
— 


iz: qualiey Him except'ro fale there 


Le THE COMMISSIONER: Excuse 


WW 


me, has he been sworn? 





a4 MR. SCOTT: Perhaps he has 
A 3 not been sworn. I do not suppose for a geotechnician 
if we can get MisgHutchinsons’ 


it makes any difference, but 


Ld 4 attention from Mr.Waddel-- 


18 | MR. MARSHALL: Sir, I have ! 
or a couple of copies of Dr. Harlan's resume and I will 
20 pass them out to the counsel. 

1 i MRA SCOUT? Our Woroposition, 


22 || Mr. Commissioner, is that we do not propose to 





BS qualify him. He will be appearing in phase two, nite 


he should appear to be qualified after phase two IL 


t 
Pes 


3) 
al 


am content. If he should not, we could just Lgnore 


26) all the questions that we ask him this afternoon. 

i 
27 | RICHARD LEE HARLAN, sworn. | 
267 THE COMMISSIONER: Well, 


forgive me, this constitutes Dr. Harlan'scurriculum 


304 vitae? 
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Sens ages “Harlan Cross-Exam 
bye SCOcL 
t 
Lit MR SCOMl sw Vee, Siri. 


Ln) 


NO 








THE COMMISSIONER: And this 
Poa Tie sabia. Harlan? 

A Yes, it is. 

THE COMMISSIONER: Well, then, 
do we need any more than that for now? 

MR ecCOUl al GCOunOL, WO. 

Q Me. Dau, before we get 
to other matters, I am interested in knowing how 
far north of 60 the conventional method of construction 
will be used. Before you answer I note that in your 
prepared evidence it is said on page 8 that it would, 
that the conventional construction would generally be 
applied in non-permafrost areas and in the southern 
fringe of permafrost areas and then in your application 
mersesaidin Section 13,2 26.0, [construction plan 


volume, page 27 and I quote: 


"Generally, south of 65° north latitude, approximately 


Fort Norman, the occurance of sensitive 
permafrost is minimal. In this area 
therefore it is expected that there will 
be limited need for Arctic pipeline construction 
procedures." 
Now, what am I to understand from that, thatconventional 
techniques will be used south of Fort Norman? 
WITNESS DAU: 
A In some areas, yes. I 
think we have explained that the determination of 
where conventional winter construction techniques will 


be uged will depend on the ground truth information that 
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_Dau, O'Rourke, Williams, Harlan 
Cress-Exam by Scott 


we will be gathering during the survey phase. 


Q And your key or design 
manual as well? 

A Yes, sir 

Q Yesharvyou cannot, I take 


it, give us any more precise information as to the 
cut off point for conventional techniques than that? 

A Not at this stage, sir. 

Q No. 

Finally on this subject, or 
Pein rainally;, 1 would like’ to ask you to look at 
two terrain situations in the southern part of the 
teuricorives, “the southern fringe of permafrost, at 
least as it is defined in the -- on the permafrost 
map of Canada. 

The first is alignment 
sheet 1M-0200-1013, and Mr. Commissioner, that I 
thames pure Out before you: 

Tie COMMISS FONER: ~/Oh, 
thank you. 

Meee cCOlls ThatoLs an 
alignment sheet in the Fort Simpson route change 
volume of the alignment sheets and I think,Mr, Williams, 
that yourand Mee Dau have that in’ front of you. 

WITNESS WILLIAMS: 

A Ves vreir. 

Q Now, would you expect 
to apply conventional methods of construction in this 
Area? 


WITNESS DAU: 
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Cross-Exam, by Scott 


A 


Q 
probably not use conventional 


A 


me Sr 

Throughout ? 

Probably mot. 

Now, where would you 
methods? 


In permafrost with 


sufficient ice content that would cause degradation 


the permafrost. 
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ALLWEST REPORTING LTD. DLO 
BURNABY 2, B.C. 
Dau, O'Rourke, Williams, Harlan 
Cross-ixam Dy SCOtE 

1d Q te vEhere any eway OL 

2 | telling from that alignment sheet where those sections 

3 | are? 

| EN I can’t. 

5 | Q Can you, Mr. Williams? 

6 | WITNESS WILLIAMS: I would | 

7 | suispecu@.that the critical areas may be’ the R.K.M. 

aa ere eehee drilling indicated that there was high 

a ice content. 
10 | Q And the R.K.M. units 

11} or some of them at least that I see, are shown under 
12) tWwatethake jcivs prhherelitwo bits: of it under that lake? 
13! iat ius: a lake, isn't at? 

14 A I'm sorry, I was looking 
al under the water in the lake. Yes, below the lake, | 
16 | yes Sir. 

17 | Q And Suiteyour guess | 
i that those are areas in which, depending on the ground, 
19 | truth, you would be inclined towmoverto Arctiic 


construction techniques? 


any A That would be my 

| present thinking. 

23 | Q And that kind of decision 
24 | making process, as you go to final’ design, will be 

a keyed by the design manual as well, I take it. 

26 iN Yes, which would be 

27 | partly derived from additional field information. 

ae} Q Wes. Well now, on the 


| right-hand side of that alignment sheet you see a 





river which I understand is called the Trout River, 
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ALLWEST REPORTING LTD. 
Porn ae Dau, O'Rourke, Williams,Harlan 
Cross-Exam by Scott 
1| do you see that? | 
2 || A Yes sir. 
3 Q Would you expect to use 
4] cut grades on the side slopes of the valley there? 
5 A Again it would depend On| 
6. the material in the embankment, Mr. Scott. I couldn't 
a Say now. 
B | ® Wheake itethatcieatne 
9 | material in the embankment was erodable or contained 
10 | ground ice you might think to do that. 
i 
11| A iin to use Arctic 
i | construction procedures, yes. 
AD | Q And that again is some- 
14 thing that can only be determined on this alignment | 
LS | sheet, and I presume on all the others, with reference | 
\| 
16 | to whatever ground truth you discover and the standard$ 
a7 that are established in the design manual. | 
134 A Yesrsir: 
19} Q Well now, could you go 
210 to the sheet before that, which I think that's called 
f 
21) 1012, 1M0200-1012, do you have that in front of you? 
22 | A Yes, we have that, 
23 | sities 
24 | Q Is that an alignment 
25 | Sheet in which you would be inclined to go to con- 
oe | ventional construction techniques? 
57 | would 
| A I certainly suspect 
28 that you would go to conventional construction within 
e Chatwarea at least in part, and probably a ‘substantial| 
30 | wart. 
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Dau, O'Rourke,Williams,Harlan 
Cross—-Exam by Scott 


AS SWiSH] es ORMT WNKG) JbrT D: 
BURNABY 2, B.C. 


| 


a Q Well, what particularly 


ae newanea, marked “RK M.B.S." which is, I think, sust 


ho 























3] to the left of the two lakes, indeed it's all over the 
4 | alignment sheet, there are big hunks to the left of 

5 | the: two lakes. 

6 | A Wes (sir. 

"| Q Now what is that? 

; A That's the speckled bog, | 
> Sas 

| QO Now, what are you going 
1 to do when you come there? | 
12) A Yes, we've given this 

131 type of terrain a faiu bit of consideration, Mr. 

14 | SCOLt. The speckled bog, of course, is intermittent 

15 | elevated plateaus of high ice content organic material, 
16 | interspersed with thawed areas. Ines BS JONG sEO. be | 
at | dufficult \.and because of the irregularity of the : 
180 surface in particular the first process will have | 
19 | to be to try to induce some frost into the thawed 
20 | areas, and they're numerous. 
21] Q Letwme justeask.you one 
22 | thing. I take it that one of the dominant -- or two 
all of the dominant characteristics of that area are 

oa) first ef all that Ehere are lieele vislands..of ice 

<n interspersed with little islands of frost-free 

av material. 
27 | 

a 

29 | 

20 | 

| 
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Dau, O'Rourke,Williams,Harlan | 
Cross-Exam by Scott | 
| 











1 A Thatrs | 
a] a reasonable description, sir, yes. | 
3] Q pomenrof the little isiand 
4} are raised up above what may be taken to be the | 
| 
5 | surface of the ground. 
e| | 
A Ves ot ia. 

| @) Orten as much as eight 

3 | or ten feet. | 
9 A I wouldn't put it that 
ok strongly, sir. There are cases of palsa mounds‘ 
11} that thigh / but we haven "€ “found “that many of them in 
120 the area. I would like to suggest more like three to 
3 Six feet. 

14 Q Wolly ton te this *a\ icase | 
Lo where neither of your techniques would naturally apply? 
Lo A Because the elevated 

Li plateaus that you are speaking of are ha gi" ce content | 
La | organic material, we would recommend that that be | 
Lo graded in that area, sir, in a conventional winter | 

I 

eo construction manner. ! 
21] Q Sevtmat. ltake- it that | 
22 | confronted with that situation you would go £O ‘Ccon= | 
23) | ventional construction and ‘do GEAGMUING ts 
a4 A Yes, it depends somewhat | 
=" on the magnitude of these elevated plateaus. Some of | 
26 | them, as your drawing indicated earlier in the geo- 

a technical panel, Mr. Scott, showed them Latte yo eival Ln y 
280 diameter. There are some that are several hundred 

a feet in diameter where the irregularity of the surface | 

pay would not present as large a construction problem as 





eLse oe 


ceixet, ee hl Lew yettwet®O wed iT. 
tiove vd mexa-azo1 


asteat A 
.doy ,ele ,noitaLitoeed sldsacessr & 

ilex sigo2i me 3o sSmoe 0 
of) sd of nedsy of yam gorw svods qu beater ei6 


.bavcow edo to pos twe 


i 2 "Sx i) 
i wTo . 
$997 nas t¢ 
ta ; : i 4 
Bron lo 2sety Si6 siren? ria’ ,yiproxze 
6qaid brea Y* neven sw suc »fpid gad 
m deoongm oo esl Lf Bivow I .9e76° ana 
S06? fe 
vi } 
rey indeed wWoy 7 wiv bon stonw 
ipone- gte vo? send? -evupsdelgq 
Hee Y binwow aw ~faitetam vinset 


i . tle), 8018 ted? ns bebeag 
,voiinsm oaoLiout2enoo 
Rood oF OF R ~ pov nerteutie tedt dtiw botaoseaoo 


sibeto Ob Bas noLgourtecos Isftorsasv 


to smoe whatela betsvels seeds to ebudtiapsm- siz no 
-oep off oi seiltses betsorhal waiiweib TOY" Ss ,mona 
me vixist med? bevwode,t3098 .uM .lonse Inotmios 
bexbroud f[erevee s16 Jscdy ero2 ota SienT reasons lb 
sonlive eft to veiuelupotsi |ed@ enedw r9esemeib ni Foee2 


stg nolsou1tenoo 6 spr6el as Jnseenq ton Biuow 





bw 


ive) 


bY 


ALLWEST REPORTING L-TD. 
PURNABY 2. Bee 


£ 


5114 





| 
| 

Dau, SRourke,Williams,Harlan | 
Cress-Exam by SCott | 
| 


the smaller ones. The grading in the larger ones would 
-- could conceivably be less severe, less movement 
OLeMatental than an the smaller ones; | 


Q Well, would it be correct 


i 
| 


to say then that you're going to treat the fens and | 
so on as if they were ordinary muskeg material and 
compress them? 

A Yes sir. | 

) Well now, Dr. Harilan, | 
I'd like to ask some questions about drainage and | 
erosion, anid L-want tov eMmpnasi ze tirst ofall’ that | 
in talking about erosion I am not talking about slope | 
Cavimires as such. Ps that Understood ? 

WITNESS HARLAN: That is | 
undersood, yes. 


Q I am talking, however, 


about the overland passage of water and not about 


rivers. 
A Ome | 
QO So we understand what | 
we're talking about. | 
A Yes. | 
O Well now, I have been | 


| 


shown on the alignment sheets that I think throughout 
the alignment sheets the right-of-way has been divided 
into erosion control categories. Ws that correct? 


A irae sore Orvect,. Wes. 


| 
| 


QO And just so we'll under-| 


| 
1 


stand what they mean, there are four standard categor- 


tes which are numbered HC-l through EC-4, and they are 
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erodible and whether the slope is less than three 


Sxale5 
ORIN nis 


ie Daw; O' Rourke ,Williams,Harlan | 
Cross-Exam by Scott | 





determined by whether the soil is erodible or non- 


degrees and greater than three degrees. 
A That.S; corrects. ves. 
Q In addition, I understand 


that there are four special categories numbered EC-5 


through EC=3, for speciala terrain and,.constxruction 
conditions. 
A That (Su.correct wiso. 
Q Now, I take it that 


these mMesiqnatonsywhieh are, shown, with some, precision) 
on the alignment sheets are preliminary and will 
change when and if more ground truth is ascertained 


as you move to final design. 





A Yes, that is correct, yes. 
Q Well now, when we were 
talking about slope stability with Dr. Morgenstern, 


he indicated that in his Opinion, you may recall if you 


Wevreshere that 32 Gf the Glopes 4 .oGshe pindicatedr a 





certain number of slopes that were greater than 3 
degrees, and directed his attention to them. I take 


it that erosion problems as opposed to slope problems 


occur much more widely along the route. | 


A mae spotentLal, for 
erosion problems is more widely spread, yes. 

QO Dee would beta Lieto. Say 
that there would be relatively few areas where the 


potential for erosion would not be present. I emphasize 


"potential", of course. 


A That would be true, yes. 
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Dau, O'Rourke, Williams ,Harlan 
Cross-=Exam DY ~5COtt 


QWs i (RCE PIOUS: TaliINiG! aD. 
BUIRNABY 2, 6.iC. 


| Q Well now, looking ahead 


i) 


to the final mile by mile review of the erosion 





3 categories itherelare agnumber tof things I want to 
| 
4 raise with you. Firstioh all what tis sour definition 
5 of"erodible" or on the other hand, "non-erodible" 
6 | soils"? 
7) A O°kK., therderinition 
a as we define this, is dependent on the velocity or 
9 | Serodisility potential, INMOCRereWwOLds, af Crun-ort 
al is intercepted by the pipeline, for example, it re-. 
2a quires a certain volume of water and a certain vebcity| 
120 of that water before the soil becomes erodible 
13 | Derore Uehasethe eransporting: capdbility., O.K., | 
ey this is what we are using as a definition of "“erodi- | 
a Daniecey ie ! 
16 | Q All right then, when you) 
| speak of an erodible soil, what are the criteria by 
| 
ao | Whaehe yOu Wild qudge Tt to behon-erodablebr erodible | 
15) A Tivis) the texture of the! 
zc material, what is the grain size, for example? Is it | 
| Gravel wis 1 sand, sai sales | 
22 | Q Yes. 
23 A What is the binding 
24 material? We have an organic mat associated with this. 
a I Dojwe have roots ‘established? These are the criteria. 
28 Q Are there any other 
27 | criteria that you have considered in making your 
- definition? 
ie A eae Sop aic- oe | 
30 | offhand. 
| 
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Cross-Exam by Scott 





1} O toy thasrthe definition. or 


ho 


the distinction that you've used on the alignment 


3 | sheets in establishing the categories? 








4 A Teak Ves. 
aa Q Well, is there any other 


6 | distinction that you've utilized? 
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A Not that I am aware of. 

Q Do you have any precise 
specification for what constitutes erodibility? 

A Not at this stage, 
no. 

Q Do you propose to develop 
one as you move towarc final design? 

A Yes, we do. 

Q And will that become 
a chapter in the design manual to’which we are 
working? 

A Yes, well, maybe I should 
etaporace a Little further. In terms of Grodibility 
wees a potential for erosion to occur. “In developing 
our designs what we are looking at is looking at the 

rainfall potential on different areas and what 
kind of runoff events that you can expect. Associating 
this with slope and vegetative cover as it affects the 
fun Oli, then we are routing this through a hydraulic 
model to determine erodibility. 

Okay, this is the criteria 
which we will use in our design manual. 

Q But have you yet 
ceveloped a speciiication that you can provide to us 
in detail? 

A No, we have not. 

Q When do you anticipate 
that will be done? 

A It will be the first 


part of next year. It will be based on this summer's 
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| field work. 
} 
Q Well, now the second 


ho 


a 
t. 


1a} 


fh 
4 





Ehangethatainwantitesaskwyouriscthatethe cutuoft iat 
3° I take it is not designed to suggest that there 
is little concern for erosion on other slopes? 

A Bhateusecorrect ,nyess 

Q In fact, slopes at less 
than 3° may have a considerable potential for erosion 
depending on the kind of soil thatfis found in them. 

A Yes, I would agree with 
that, yes. 

Q Would you propose that 
final design to remove this 3° designation? 

A The Sl Ls) Fust. an 
arbitrary value at this point, yes. 

Q ELetake 1t that when you 
have your specification for Soul Lully 
defined and fleshed out you will not have to use 
thvspwarbitraxny efiguine? 

A Tha bel Secomrecbansyes’. 

Q Well, now, I understand 
that generally speaking one of the potentials for 
erosion occurs occurs when the surface of the ground 
is removed so that the earth underneath it is exposed? 

A Yes, 

Q That woudth. be va 
classic potential erosion situation? 

A yes, I would agree with 
that. 


Q Well, I note then 
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, 
L| that thre appears to be no key-in between your 


| erosion chart on the alignment sheets and whether 

3 Arctic or conventional construction will be utilized. 

4 | A Thatiisaconrects 
5 Q That will be an important 

6 consideration in -- that whether conventional procedures 


| 


| are used in construction will be an important consideration, 


(eS) 


will it not, in determining the erosion potential 


2 | St Srnate particular area? 

Hey A Yes, the designs as 
11} we propose them are for bare soil conditions, so it 
12 isenetlastnajormatconsiderdtionraslittimight first 
13) appear. We are designing for the worst situation, 





4 not the best. 


Q isethat true.throughout, 


1 all the way to Richard's Island? 


17 | A Yes ,exts ish 

18 | Q Well, now, when it has 

| become established by the design manual or by final 

20 | design which areas will be built by conventional | 
21} construction techniques I take it that you will be 


able to become much more precise about the potential 


6 


\““| for erosion there and elsewhere? 


oA A Yes mthatigsmirue, 

25 | yes. 

26 | O Now, I also gather from 

27 | looking at the alignment sheets that -- and the | 
ey reports, . the sheets on a mile by mile basis and 

“5 your reports that erosion is mainly a concern in 
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nootrmpeably rbe- true prwould it? 

A Well, there is a greater 
potential in sensitive permafrost areas in that the 
thermal erosion is a problem as well as mechanical 


erosion. 


QO Bue Grake wae sehat erosion, | 


that the potential for erosinn can exist in both 
permafrost and non-permafrost areas? 

A Very definitely. 

Q And Uttake litt cbhate 
when you move to a more precise erosion designation on 
the alignment sheets, you will reflect your knowledge 
then about whether the area is permafrost or non- 
permafrost? 

A Yes, we will. 

Q SoMEbat (wouldri tebe 
fair to say that your analysis of erosion potential 
is going to depend to a very marked extent on the 
groundwork that is done perhaps for others to determine 
whether conventional techniques are going to be used 
to determine whether it is permafrost or not and 
to determine rother smatterns vof ‘that type? 

A Yesic 

Q Andionly attenrahlywehat 
has been done will you be able to devise an accurate 
erosion map of the route -- erosion potential map 
of the route. 

A Yes, Okay, if we are 
evaluating terrain types as to the erodibility also 


included in that terrain typing would be whether it is 


| 
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frozen or non-frozen. We are also looking at the 
Slopes, yeuie length of slopes and the position of the 
pipeline relative to the slopes, so all of these 

in combination allow us to evaluate the exodibility 
of material . 

QO Now, you prepared 


a 


Or supervised the preparation for Northem Engineering 


SErvices Company Limited a report called, "Drainage 


and Erosion Control Meagures." 
A Yes, that is correct. 
Q That has not been 
made an exhibit, Mr. COmmissioner, and I think that 
it should be. There is a copy on your desk and perhaps 
in due course that can be given to Miss Hutchinson and 
she can mark it as exhibit number 1}21 
MR. MARSHALL: Per haps 
No mmougntLs toumark Dr.) Harlan's qualifications too, 
if that has not already been done. 
MS.HUTCHINSON: : 120. 
(DR. HARLAN‘S QUALIFICATIONS MARKED AS EXHIBIT 120) 
( REPORT ENTITLED "DRAINAGE AND EROSION CONTROL 
MEASURES" MARKED AS EXHIBIT 121) 
MR. SCOTT: Well ;-now, Dx. Harlan, 
I take it that you would not hesitate to agree with 
me that backfill over the pipe is one of the most 
important things to be considered in dealing with 
the problems of drainage and erosion contxol? 
A I would agree with 


you. 


Q i note, for example; that 


Dau, O'Rourke, Williams, Harlan 
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it notwithstanding its importance, if you look at 


fh 


| figure 3, Drainage and Erosion Control Measures, which 
2 is a chart of various berms and measures, do you 


nhavewthat in tront of you? 
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Bey: TNs Kare 


MR COs: These sheets that have 





six diagrams on it. : 


ZHEGCOMMISSHONERGacYes,. 1 fhavesgit. 


| 


QO ine ee chat notwithstand- 





ing the importance of the choice of select or native 


backfill that these diagrams are perhaps typical of 


Ghegeock, tsaymiselect or native*tbackfitly,Jthat iseto 
Say they don't appear to make a choice 
with relation to the design. Would that be fair? 
A Thal as fair, yes. 
Q Well now, -- 
THE COMMISSIONER: Excuse me, 


Mir, eSCOEG: Eiaontemunderstand tthat. What's ithe point 





that you've made and Dr. Harlan has agreed to? 

MR. SCOTT raPerhaps I haven't | 
eropernly “come “£6 at, and het melputsthesrquestion, | 
Mr. Commissioner, and see if it helps. 

Q I take it that when you 
Bachipilathe trenchwPrthers istit anianmvetbackiil lis 
used, a risk that the trench will subside. 

A MEISE 

QO And that means that it 
becomes lower than it was when it was built,and lower 
than the adjoining surface. 

A Well, I agree that it 
would be lower than when it was originally filled, but! 
it may not be lower than the original surface. 

Q Bet Light. 


THE COMMISSIONER: Well, it 





doesn't fill up because of the thawing. Is that the 
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! | 
| reason: 
a A No. When it's packed | 
3 | Ieee sehard tOvget sa good packing.16 LL 1s frozen. | 
4 | Wiles  s\COuM als OO We settles; 
5 | doesn't it? 
6! A There's a large void | 
Ly space in the material so as it thaws it will settle. 
5 Q Loesetlie eunectLon Of | 
i 
2 settling more than anything else though, isn't it? 
| A Yes. 
oi Q Veopejuse as 1f you 
L fitivany hole with the earth that -- or with a portion 
13) Gevene earth that came out Of fe, Lf you fill to a 
ify certain level after a winter season, it may be found 
call to hae settled an inch or two or even more. | 
16 | a That's correct, yes. 
eS Q fn iotake 1 that. in 
ie! the course of settling the results may be that the | 
12 | settled area is lower than the adjacent areas which | 
20 | have not been dug. 
21) A Ooh, wt sony sa DORtLOn 
22 | Oleerespackt ll is «replaced, yes, | 
5 Q Ali, right, but there is 
ta Beis OF this Kind of settling when native backfill 
25 isfised. 
a A T suppose there is, it's 





a very small risk, though. | 
ie @) But; Lf wut Leto von 


ii that the danger inherent in that is that the drainage | 


| devices which are designed and are in place may then 
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cease to work effectively if there has been that kind 
of subsidance. 

A If there is that amount 
of subsidance, yes. 

Q So that the selection 
between native backfill and select backfill is crucial 
to assure -- or may be crucial from case to case -- ta) 
ensure that the drainage devices that are in place 
actually work. 

A Yes, I would agree with 
that; 

Q in other words, if you 


develop the most perfect drainage devices known to 





man and put them in place, if there is stbsidance over | 
the trench some or many of them may not in fact 
function, 

A Veo vette 2S CHUue « 

O Pe enee point, —= and) you 
Wouldsbe, aware, © take =, .Of many pipeline cases 
built in non-permafrost muskeg areas uSing winter 
construction where subsidance has occurred, even 
though the spoil over the pipe had been mounded. 

A I have seen pictures of 
them; I am not personally familiar with them. 

) Well, you would agree 
with me that that would raise in classic form the 
kinds of problems to which I’m trying to direct 
ourselves. 

A Yes, I would agree. 


Q And you would agree that 





; @S£e 


os (ys, amoil bit ,eaageatO ,vsd 
the zto_ve yd siexa-eea0d 







bait dunt nsod eed exedt 24 yisvisnstis stow ot 98599 


.sonsbiedue to 










Snvuoms. Jail) al. oxendg TE K : t 

.29y ,eonsbieduva to iF 
noiveoslLes sad sans o€ ) id 
isinyto wf Littsesd goalies bas [litdosd evisen neswied 1's 
ot -- gates od S660 mor? Letouto od yam 10 -- Sivees O32 ay 
abate ci oxs te6dt evoiveb epsnisxb edd tedt exveas r 
-Atow yllsutos ie 

47) tp5 Sivow I ,ae¥ A 4 

; : - 2693 fe 

uovy 11 ,a@btow terto. al © ne: 

| ot mvondl esoiveb spaaiesb stoolieq geom els qoisveb ef 
eve anmabiede ei oreds tf ,oos{q ai mors Jug Bos fem Ri 
ont oi gon ysm medz 2o ynsm IO afioR GonSeis erg et 
nokta? ia 

Ouse Bi teddy , Bey A ee 

nov has =-- Antoa sat. alt * ler 
eeass snifeqiq yonsm io ,tk ots? I ,sisws ed bivgow Vos 

| fesatw putes esos podeum Jeoxlsmteaq-tion At aifud higg 
jeve ,bsirteooe es sonshbiadve oisdw noidgouusendo j 8 

sebavom need bad eqiq eis teve ifoge sz fipson? ss 

esiusorg neve evel I A bes 

mens dtiw «ilsost yilenosxey 20a ni ;mody baa 

eeips Bluvow vey , {lew 9 . re 


sit pret oftezsio ai stis1 Bluow asa4 Jsdd om siviw 
‘josiib of paiyat m'I doidw og ateidorg bo ebata 

. sovissz0 
serps Bigow I ,2a¥ A 


vas estps Sluow voy baAv 4) 


| 


MEE WEST REPORTING Let Ds 
BURNABY 2, 9127 


fh 


Go 











Bic. 


Dau, O'Rourke, Williams,Harlan 
Gress-Exam by Scott 


ii that occurs in muskeq aréas puthe Yusk for ait «us 


just as great if not greater in permafrost areas. 





A In ice-nich permafrost 
material. | 

Q In )ice-rich. permafrost | 
SePasycandiso I put ite to you that af appropriate 
backfill is not utilized, even on gentle slopes there 
is a risk that the drainage devices in place may not 
function effectively. 

A I would agree with you 
to the point that the depression over the pipe may 
act. as a way of diverting sf lows 

(0) Yes, and of course if 
the depression over the pipe acts as a way of divert- 


inagaflowgoyounnottonly arent using, the drainage 





devices but you run the risk that the pipe route | 
itself may erode as the water goes down. 

A ipAEnAGesense, Byes - 

Q Well now, what I'm 
concerned about is this, that nowhere have I been 
able to find in concrete terms any description of 
where native backfill will be used and where select 


backfill will be used, notwithstanding the importance 





Of the choice. Are you able to help me by giving 
me any precise criteria? 

A The precise criteria 
to my knowledge are not available or not written down 
in any sform: But these criteria would involve the 
potential force of settlement of the backfill materials 


which would include ice content. 
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Dau,O' Rourke,Williams,Harlan 
Cross-Exam’ by “SCOCE 
Q Well, one’ of the things 


that"concerns me “is this lisa relatively significant 


matter, when may we anticipate knowing in what circum | 


stances,with some degree of precision, native as 
Opposed to select backfill will be used, or the other 
Way around? 

A This has been incorpora- | 
bed in Our "design manual wand design criteria. 

Q Does that give us any 
hints as to the characteristicsthat "are going to 
govern, -chetkheys:*that are “going “to be “at' stake? 

A Well, this is the 
potential for thaw settlement which would include 
Chetamount "or “ce ian the material, some idea of the 
organic’ content the size of tthe backfill material 
as it's being placed in. 

Q Dr. Harlan, let me 
EeLeriyouw toOlMiwo! parteof the material Inthe 
application to the Department, and I can give you 
the sererence and i"4H> read S$ti/* The réference is 
8.B.1.3.8.4, the authors of the application -- were 
you one of them) bythe way , did’ you write this? 

A NO Wee, L wasi  t. 

Q PA Celie Say tii S 

"Where the pipeline descends or ascends a slope 
steeper than about three degrees in ice-rich 
permafrost areas, and conditions are such that 
backfill settlement on thawing could lead to 
erosion or instability, selected stable back- 


fill will be used. Where possible in ice-rich 
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ALLWEST REPORTING LTO. 
er ar Dau, O'Rourke, Williams,Harlan 
Cross-Exam by Scott 
| 
| permafrost areas the use of deep drainage 
2 will be avoided and ponding of water will 
3 be prevented." 
4 Now, tell me if I'm corrects. finderstand that to 
5 be an assertion that where slopes are greater than Sires 
6. degrees and there is ice-rich permafrost, selected 
my backfill will be used. | 
g | A Yes,;. that.\s' what iit / 
i | 
7 | states sir. 
10 | Q Well now, the difficulty 
22 | I have is that further on -- well, it's not in the 
le application, it's in the responses to the Pipeline 
Be | Application Assessment Group at pages 21-5 and 21-6 
aad the answer says: 
15 | "By and large it is evident that for steep | 
16) slopes in exceedingly ice-rich soils in | 
<a which preventive stabilization techniques | 
18 are required in order to ensure the stability 
19 of the right-of-way, measures will also be 
ae | required to ensure the stability of the 
21) ditch: backill ls “intcertain satuations 1t 
22 | may be found necessary to backfill the entire 
23) ditch with select material." 
a | Now, it seems to me that that isn't quite as generous | 
as) a statement as the one contained in the application. 
a Would you agree? 
i MR. MARSHALL: Mr. Scott, could 
23 | you tell me the page of that first reference, 8.B.1.3.§8. 
ey 4? 
i 
sll MR. SCOTT: I'm sorry, I 
| 
| 
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Dau, O'Rourke,Williams,Harlan 
Cross-Exam iby “Scott 
don't have the page number. 
MR MARSHALS L think 2t.'s 
page 6. I'd just like to give the witness a copy. 
MREMSCOTT >: 1613. 
A The one in the PAAG 
report,. that ‘wasi:on ‘page 21-5? 
Q Yes. The application 


seems to suggest backfili® for more Locations than the 


PAAG answer does. 
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Dau, O'Rourke,Williams,Harlan 

Cross-Exam by SCcOcL 

A I think it all depends 
on the nature of the backfill material. | 

Q Well.then, let's see if 
I can understand what your position is. You in due 


course, I take it, will be making a recommendation to 


the Northern Engineering Services with respect to 
backiiigedl wrabenias | 

A Yes, that is correct. 

Q That's your part of the 
design manual. 

A Lest 

fe) WOmmcd ite bet correct: to 
Say that -—- or 1S your recommendation» likely: to be 
that select backfill should be used in erosion-sensitiveé 





Soils, regardless of the slope? 


A Nowe 2 t wwouddns te | 
Q Why not? | 
A In terms of level, where | 





there is no slope, I don't think there will be much 
of a requirement for the use of selective backfill. 


0) Letimel pub, itito you this 





way, we'll leave out absolutely level slopes. Are you 
prepared to recommend to the -- for the design manual, 
that select backfill should occur where there are 
erosion-sensitive soils and at any degree of slope? 

A I think it depends upon 
the position or the site-specific situation. If it's 
a very short slope, even though you may have highly 
erodible soil, potential for erosion would be small. 


Where on long slopes you would have a much higher 
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CGross—-Exam by Scott 


erosion. 


QO Well -- 


A It depends on the condi- | 


Cron-or che "Situation, Net sfust sthersoil? 

QO --ndowlsunderstandwrrom 
that that you are not going to recommend select back- 
fill in every place where there are erodible soils? 

A GhatGis cornec ts, 

Q All right, now in what 
cases with as much precision as you can give me, are. 
you going to say, “even though these are erodible 
soils, you don't have to use select backfill." 

A It's where you do not 
have a potential for erosion. 

Q No, but we've talked 
about potential for erosion as being the existence of 
erodible soils. Lets start there’ forathe moment. 

A iMwouwldeia.keptoymaker a 
distinction between erodible soil and a potentially 
erodible situation. 

Q PAM cient wwhat, are the 
characteristics of that situation that would lead you 
to say, "This is a case where you must use select 
pack Frill .28e What “aresthe criteria? 

MR. MARSHALL: I think we're 
pMebimcamip eireenomer our chines Moe. MScott,. 1 Iidon't 
think Dr. Harlan's really been given a chance to give 
his answer and expand on it. 

MR SCOLT 7) iin sorry. 


MR. MARSHALL: Where do you 
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BURNABY 2, B.C. 
Daw, ~ OV ROUTKe, Williams Marla 
; CLrOss-Exam by SCOtt 
1 Want, iO iStar G2 | 
2 MR. SCOTT: Well -- 
3) A Mr.Williams pointed out ane 
thing, 
4 | we do have the option for maintenance. If settlement 
5 is greater than anticipated, then we can come back 
6 | in the following winter and correct the situation. 
a Q Well, I understand you 
| have the option for maintenance and I'll be coming to 
| that in a moment. I am really asking now, where you 
8 | are going to recommend select Hackfid loeandmi takeact 
Ly that the first characteristic of the select backfill 
ae Situation is going to be erodible soils. 
13 | A Yes. 
14 | QO Alliright. Now. we have 
15 | erodible soils. What else must there be in your | 
16) judgment before you will recommend select backfill? 
17 | A There vhas etowbe ithe 
18 | potential for accumulation of sufficient run-off or 
a Sufficient water to cause potentially erosive 
20 | Situations. | 
i 
| Q Well, all right. | 
22 | A So this depends on the 
23 | Steepness of the slope, the length of the Slope, the 
| drainage area involved. | 
25 | Q All right, what are the 
26 | criteria that you are going to select with respect 
27! to length, height and drainage? | 
cad A the specific: crbteria 
29 | hasn't been established. 
P30] fe) Yes, for the design | 
| | 
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Dau, O'Rourke,Williams,Harlan 
Gross-Exam by Scott 


manual, they have not been established? 
A They have not been 


established. 

Q Have you any guidelines 
as to what you will select as your criteria? 

A whiererodrbrerrey weer 
probably be selected in terms of velocity criteria, 
a maximum allowable velocity. 

Q What is the maximum 
allowable velocity that you presently contemplate as. 


recommending? 


A This depends on the 


material and the vegetative cover. 


Q Metis ites? Circular, 
in other words. What kind of vegetative cover are 
yourgoing to == 
A This varies with grasses, 
MR. MARSHALL | 


it varies with moss./I think somebody else has 
determined that. 
MRS SCOTT = Beg your pardon? 
MR.MARSHALL: I think somebody else 
has determined that already. 
MR.SCOTT: Determined what? 
MR.MARSHALL: The vegetative cover. 
THE COMMISSIONER: A higher 
BUGchOrlty, thats what he means’. 
Mee oCol ls ewe Linear es FOU 
able to help us at all as to the keys that you will 
utilize in determining where we may expect select 


backfill? ‘You, as’ I° understand you, what you've said 
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1| LSimamiciiy, bili, Look yatyehe situation and judge .." 
2 But obviously you're going to have to have some | 
3 Lormula sy aren l.tsyoue 
i 
4 A Thats HCOLEe Ct, -VeS. 
3 Q ily Gight shave you any | 
6. hint at the moment that you can give us as to what | 
in those formulae are going to be? 
3 | A Ook. Maybe it's a | 
2 roundabout way of answering the question. What we're | 
io, buecent ly evaluating now is’ the potential, the rainfall 
duration 
ae intensity frequency/curve for different portions of 
P2)) the route. O.K., the waluation of this gives us some 
be indication of the type of rainfall events that you | 
14 | can expect over the life of the pipeline. 

OCK., ErOmetiis we are | 
dks routing this to a kinematic type of wave equation : 
Ey, to generate runoff events. O.K., so we're translating : 
Lg faineakis inte potential runore. | 
19 | QO Yes, and that gives you | 
20) volume of water. 

22 | A It gives you volume of 

22 water; it also gives you a flood frequency curve 

| that you can apply to different segme nts of the 

24 | right-of-way .« 

25 | Q Ves. 

26! A On Kee Seri Ss eden Str 

27 | is being routed through what you would call a 

28 | hydraulic model. It evaluates the potential erodibility 

295 Of dtirerent, materials. If you have a segment of the 
230) pipeline route, for example, on a hillside, water that 





‘| | 
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comes down from the hillside is intercepted by the 


mound over the pipeline O.K., it is diverted by the 
mound. O.K., our criteria then, depending on what 
material you have used to make your backfill mound, 


Pieyor we Wined at wlth qvavel or it's silt material, 





| 


sand material, these have different erosion potentials, 
CprerOClL oir ty  1ndexocye rt Vou witli’ ‘OLKy) this is 
the procedure which we're using to develop guidelines 


or criteria for the placement of our erosion control 


MoasSlse Si. 
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1) Q Is that the analysis 

2 in substance that appears in your report? | 
3 | A ie ued ee eS a ee OK CY 

4'| we are in the process of refining that analysis at 

5 | this .time.. | 
6 | Q Well, that lJeacs us | 
7) to.another thing that you have done in your reports 

3 a eieunconstand aupuwhichalsealkind of avcost benefit 

9 analysis under which you have determined 
10 | the extent to which erosion techniques will be applied, 
Y2| LS abhatacorLtect - 
12! A Thats COLVrect, Yeo. 
LS! | Q Nowy —= 
14) A That 1s,a very prelim- 
15 inary,.estimate. 

| 

16, Q Well, ic does, not | 


isokuvesy.preliminary,to me, it is full of equations, 


Me but.l take it that what you have done, you, have 


Lo) attempted to determine respective costs in the 

26) first place? 

21} A Thats COrrect, ves. | 
>> | Q Now, what are those | 
23] respective costs in simple form? | 


What is the equation to 


25 | which you have directed yourself? 

36 | A The costs incorporate 
27 | two main things. ONe, the cost of different designs 
28 | as you can relate to different design floods. 

29 | Q Yes ? 

30} A Okay, as the size of 





“1 





’ ih = Al 
eae : _— 
a re ; “a oarrséeln 
Osixrsh ,stmeos'O ,emetifiw ,yse 1b Ane 
Jju0c yd mexa-eRpo7r : 
eieviens arid 2an2 wi Q ? 


.*10G@ST awOy ni 2a1e9ggeA tedd sonstadue at 


ysxO at - Ff «Bex A ‘ 
Ley sts Jad eGinilsex to sasce%q sad nt s16 ow 
vomit aint 
au ate Sar i Len . 
27i09Si 1wey it. oneb eved voy Jandy patds, tedacns, oF 
tiiened teoo 5 Io SAIN 5 Bi doitw <grk Sastatebau 7) ese 
Wweari*usteb svevi voy doidw asbag aleylens 
eiiqgs 2 { ie esupindced nofeoms foinw ot tnsjxe sd? 
$20sTaoD Jsis at 
297 Suy : A 
0 
oy ; A 
-sjsmises yupnt 
O01 9 
.Sfoltsups Ya Ji @. 34 .om O23 Yusnimiisig yvrev Aool 
sven ' (te . sil voy tedw tedt ¢i ores I stud 
fil ate vwisneues Ssnimzes3teb of betgqmest3s 
Tsoslq texii 
yy ,Jasi70 i tea72 A. 
S209 sis ai yl i 
wtei siqmte at -atsoo svisosqasz 
oF Nvtdaut S02 ei Jenw 
Silsexvoy besoseirb sys voy doidw 
27 RIGCIIO 3: 23205 sft FAY 


sanless gue.21iibh Io gz00 sid ,sHO .epaid? akam ows 


-260Gli tolgeh tJoeweliib of essiex 162 uoy &6 


70 esate sty ua .vexO A 





SBS is: 


pay 2 Sega ees Dau, O'Rourke, Williams, Harlan | 
VrOss=unam by SCOLL | 
| 


| ’ ; ee eae 
1, your design Dlood increases the cost of initial construction 


in) 


goes up, obviously. 











31 The second main cost area is 
4 the cost of maintenance. For example, if you under 
i| 

7 design your erosion control measures, the cost of 

6 | maintenance is extremely high. If you over design 

‘| way on the conservative side, then your costs of | 

S| Maintenance are very small. 

9 Q And I take it that what 

10 | you have tried to formulate for your company in 

iba | that exercise is the amount of erosion devices techniques 
ae andoontrols that will produce a minimum annual maintenance 
13 | Cost.) OG an acceptable annual maintenance: cost? 

a) A We are trying to optimize 
cap the total costs, not just on an annual basis. 

16 Q Yes, but. 1 take it that | 
i you have elected not to prevent erosion, which would 
18 be very expensive and not to leave everything to 
£9 | Maintenance. You are looking for a way inbetween. 

BO A To prevent all erosion -- 
Z| Q --would be expensive. 
22 | | A --very, highly expensive. 
23 | Q Yes. To prevent none 
24 would also be expensive. 

TF A That’ ws Correct, 

ied Q All right. Now, what 

an VOU NALeue Ly Log) FoO,00, 1s find a middle way In which 

“S" the maintenance costs are at an acceptable level. 

23 | A inate LG Correct. Yes. 

p30! Q And that is what your 
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l formula attempts to do? 
2 A This wserrghty yess 
31 Q And i take it that implicit 
4 imethaterormula Bissthatwerosion will in fact oecur? 
5 | A A very minor degree 
6 | of erosion. 
7 Q A degree of erosion that 
3 | you can correct by acceptable annual maintenance 
7 Costs? 
10) A Yes. 
a Q And =v take ae that 
We | = 
13 A Mavaeadd One Other pont 
14 | here. 
15, Q Yes. 
16 | A Okay, the designs as 
her we have proposed them are for bare soil conditions, 
i8| @) Mes. 
is | A Okay, coupled with 
20 | Pigtseoes1 gn 1S a) revegetation program. So, which 
31 | means that with in a period of two or three years 
s we have added protection of the right-of-way 
23 | or the exposed soil conditions, so we are minimizing 
aa | erosion in that sense as well. 
om | Q Well, you are two 


26 | steps ahead of me, but I take it first of all you 


e797 have directed yourself to the acceptable annual 
28} maintenance costs? 
23 |) A Yes. 


30 | Q And that assumes that 
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a therewill bewat least until vegetation takes over, : 
“| Erosion =— Of Some type? | 
3 | A A very limited degree | 
a of erosion, 
ai Q Pud e take atethat 
: one of the consequences of erosion in large or 
i small amounts is the delivery of sediment to rivers 
ig and lakes and wherever it may flow? | 
Q jj 
~ | A Nes. 
ral Q And you are conscious 
S| Stee eroce, NO doubt. that thateis something that 
i upsets fish biologists? 
a A Yes, I am aware of | 
14) 
selgkshen 
oe Q Anew take, at that | 
sg PieyouGrecuation, and. 1 .do not criticize 1, but in | 
aA your equation, you have no factor for the environmental | 
18} | 


| Nosees or damage that may occur. as a result of the 


i 
ca 


minimal acceptable erosion. 


“i A i Chink eit Ss eontexc | 
we have to consider the situation in which it is 


applied. Whereas we may allow a very minimal 


t 
f is 


amount Of erosion on the right-of-way, we are 


very much concerned about the off right-of-way 


t 
Ww 


effects as well. 


Q But £ takerit, Dr. Harlan, 


{ that if you were to prepare a cost benefit equation, 


Oe) 


you would put into that equation the costs, the 
environmental costs, attached to the erosion that 


Goes -OCeums:, 
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1) A If youknew how to 


2'| evaluate them. 


3 Q All right, but you 
4} do not know how to evaluate them. 

5 | A No. 

6 Q And as a consequence 
7 | that element of cost is not contained and perhaps 

8 | cannot be contained in your equation. 

| A ThAtL MiSs. COLreCt, yes. 
10 | © Al? right. So that 
11| hhereelan element of Cost thatvis outside the 
fi | equation. 
13 | A MES 5 
14) Q Leuake Ut also. as 
15 | you have justsaid that the equation is based on 
16! the period of time before which vegetation will 


7 in your judgment remove the erosion or vastly 


18 | modify the erosion problem. 

iD 4 A Diet ee SeOnreCL, 

20 | yes. 

21 | Q And that operates on 
22 | the assumption that vegetation Wilton Lace. do 


21) what you have assumed, that is, remove the erosion 


problem? 
oS A Yes. 
als | Q And what we are 
27 | really talking about is revegetation. 
= A Revegetation. Yes. 
oo | Q Do you know where, 


30 | do you know of any place where revegetation has been 











— | |e a 
a 
9 ee, 
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tested in a slope situation? In terms of its 


potential in terminating erosion? 


2 A There are numerous 

4] examples. 

5 | Q Well, have you done 

6 any such tests? 

7 A I personally have 

a not been involved in any, no. 

9 QO And I take it that 

10 | ARctic Gas -- or that itS experts have not done 

Li Ain. 
ne | A Midounoe, thank that 1s 
: COBTCEC. 
14 Q Well, I understand that 


Cicmsans saute is all pretty flat yas at not? 
MR. MARSHALL: We willbe 
calling witnesses who have been involved in the 


revegetation programs, Mr. Scott, and I think that 


is probably the best source of information for you. 


MR et oC Ole Anerson te. . 
Q ie Kem eachiat 
you would not look to Pointed Mountain Pipeline 
as a very helpful example of what revegetation 
can do? 


A I think that there 


are some very excellent examples of stabilization of 


the right-of-way due to revegetation . 


Q And some classic failures? | 


A Yes. 


Q Well, now, let me come 
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to one of the particular techniques and I do not know 
whether Mr. Williams should answer these questions 
Or you should, ‘but in) your report in section, 3.1.5, 
you indicate that you intend to make extensive use 
of windrows which are cleared debris, posts and brush 
euG@etnat sort of thing, as disperson barriers. 

A Yes, 2 7de not think 
that we make mention of extensive use. 

Q Viet ee Od pinion 6c 
Mise Chem alot, donc. your 

A Iam not sure how 
much we will be using them, but we will be using, 
them, yes. 

Q You will know better 
when you have the design manual? 

A iyam not isure vat what 
PON, 

Q But the purpose of 


using them is as an erosion protection measure? 


A It is as a means of 
dispersing flow, yes. 

Q But sthat 1s to prevent 
or reduce erosion? 

A Yes. 

Q How long in your judgment 


will these windrows remain effective? 

A In my judgment they 
would be effective for a sufficient length or a 
sufficient time until the tight-of-way is completely 


stabilized. 
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Q Until revegetation? 
A Unit 1a revegetataom. 
Q Aljsright, show many 


years do you think the windrows are going to be 
effective? 

A I would suggest for ten 
to fifteen years. 

Q Ten to fifteen years. 
What are you going to do in the event of rotting 
or destruction of them in that fashion, are you 
they going to be replaced? 

A No, sir, but revegetation 


would be established by that time. 





Q Well, let me ask you 
this, when do you count on revegetation being established 
so that these devices will not be necessary? | 

A Again, this is a 
question thatprobably should be addressed to our 
yegetationspeopley)bubiit» asemy understanding that it 
will be three to five years. -- 

Q Yes, 

A -- before vegetation is 
effective for protection against erosion. 

Q Al bightyimebl¢ doul 
understand then that the theory undexwhich you 
have been operating is that if you develop erosion 
protection measures that arevalid, that are useful 
for five years, you have done your job 100%? 

A I think that the measures 


that we have designed will provide added protection 
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et arte Dau, Williams, O'Rourke, Harlan 
qCross-Exam by Mr. Svyott 


| 
1) beyond the five year period. 


| 


Q But usielenot uae into 


Lo 


your design the assumption that you will not need 


4+ them after five years? 





5 A In some situations, 

©} yes. | 
‘ Q In the case of 

a windrows? 

>| A Mes: 

10 | Q Is there any fire or 

yl tree desease hazard associated with these? 

Le) A There may be, yes. 

£3 Q What is going to be 
“? done about that, or do you know? 

ig A I do not know. | 
16 | Q Have you given any | 
A7| thought to it? | 
18) A We have provided for 


~" fire breaks with the windrows. 


a Q I see. What are you 


“4 woing onde north ef the treelinee 


ee | A We obviously will not 


use windrows. 


Ay Q No,.but. what are you 
i. 
= going to use in order to disperse the water. 
| 
ye zs 
ai A Well, in view of the 


Arctic construction techniques this will not be 


necessary, 


—e Q So you do not think that an 


east erosion control device will be necessary north of the 
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Cross-Exam by Mr. Scott 


treeline? 

A No, windrows will not 
be neceesary north of the treeline. 

Q Haver yourerosion control 
Cevices that will) be utilized northp,of the.treeline? 

A ves. 

Q Would you just list them 
and tell me what they are by name. 

A We will provide if 
necessary granular protection of, the mound. So 
this would be just a granular cap, we are providing 

which 

mound breaks, “will be justsa’ break in the, mound -- 

QO Yes. 

A -- and gravel protected. 
We wi MP Poroviderditchr plugs which wid 1.4 prevent 
Hateral flow along the pipeline: 

QO Yess 

A We may use rip-rap, in 
terms of rocks placed to disperse flow, reduce the 
erodibility. We would possibly use diversion dikes 
which would be to divert and direct the flow. I 


believe these are the main ones. 


Q Well, let me ask you about 


one particular Situation in which windrows may be 
utrlizéd.j«cim ice rich permafrost areas do you agree 
with our advisors that there is a possibility of 
ground ice melting beneath the windrow and creating 
channels through which a concentrated flow of 


water may pass? 
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' 
1| A I haven't considered this 
2 in depth. It would be my impression that the windrow 
3 would provide insulation. 

4 Q So you're -- 
5 A And would not accelerate 
6 permafrost degradation. 
"| Q So your answer to that, 
S| if I understand it, Ls ethataquound ice wedge isn't 

! 
9 | going to melt. 

10 | A ves 

aa Q Aue you famuliar with =— 

le THE COMMISSIONER: Excuse me. 

13 | I think we should break for coffee now. 

14 | (PROCEEDINGS ADJOURNED FOR FEW MINUTES) 

13 (PROCEEDINGS RESUMED PURSUANT TO ADJOURNMENT) 

16 | MR. SCOTT: 0 Dr. Harlan or 

a Mr. Williams, in the application there is described the 

1g) use as an erosion control measure of diversion dikes, 

| and I understand that they're designed to intercept and 
i 

2 direct the runoff across the Eight-of-way; is that 

oe COLEECCE?: 

oa A Eanes COCreCt.,) yes. 

23 | Q MGmihney re illustrated , 

side I think, in some highly idealized sketches in Dr. 

| Harlan's book, is that correct? 

6 | A That is correct, yes. 

an Q It appears to me in 

28 | looking at those that the dikes in fact run beyond the 

25 | right-of-way; is that correct? 

30 | 


——————d| A That is correct, 
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Dau, O'Rourke,Williams,Harlan 
CGross-Exami byy Score 


Q And I take it that 
that occurs Woot kaindswoficonstruction, | 
deesnY tHLt? 
A If these are carried 


OGE see wc Vohte=olf=wayiy yes). 

QO Well, what I want to 
knows usithow ‘avelithey. going to’ be: built off the iright= 
of-way? 

A In convention pipeline 


construction the usual procedure is to mound this 





material up with dozer tractors. In this case some 
offithat: would be! pushed off) tothe: side, and I) presume 
there would be a minor amount of hand work required 
to extend those a few feet off the right-of-way. 

ine Aneta, construction 
procedures, this will have to be done, of course, with | 
borrow material and we see that placed with trucks | 
hauling! ins the ‘borrow material -- I should say that 


tiicewitl be the Last thing thatiastdone™*on thesnight— 





of-way after the construction and most of the activity 
Has tmovea foffmhitic the Wastitching that; rs idone 
because? it) interferes twith traffic’ down, thevright-of- 
way. 

Q Weltinwa: Imusorirey igo 
ahead. 

A SO tt wall ebe placed 
by truck with a minor amount of equipment to shape it 
into the appropriate shape, and again a bit 
of hand work off to the side of the right-of-way. 


On the working area where there will be a thin 
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Sross-Exam by ococot 
i snow cover, we would see placing these diversion | 
2 | dikes on top of the snow. Lt Lhe snow woad 1tsele | 
et has a substantial thickness, we would see that a small 
a excavating piece of equipment would have to be 
a utilized to cut a trench carefully through the snow 
6 road and install the granular material, or the material 
7 that the diversion dike is to be constructed from in | 
3 the trench in the snow road. 
3 Q Well, (take ae what 
my we must conclude then is that when it is necessary. 
11] to construct these, equipment will have to be taken 
12) OLtetne Light-ol-way, ianvcasessin which to do it. 
13 | | A Noe necessarily. Lt 
14 | could be placed with a small backhoe whose wheels were, 
ab on the right-of-way and the bucket was off the right- : 
16 | OE=way . | 
a Q Ait vignt, 1s that. the : 
18 | wmayvmyou re going to do it, Mr. Williams? | 
ce A Oh, we haven't really 
29 | Proucit, about it that seriously. It could be that 
f 
sa Supewiiier a .cOMmMDAnAtlon Of Ehoat, and hand) work. There 
22 | will be maintenance and operations people on staff 
23 during this period, and we would see that they would 
ot take a leading role in this activity because they 
. | will also be maintaining those systems in the months 
saad | to follow construction. 
Py | 
as 3 
| 



























~ Tae 
4 


| eeLe 

janelle i ar a . 
) a , 

} 





e are ¢ iV , 


ookeisy ib snot? enive!a 998 atts 
tiseti bso: wone eds OT anne arts 


. 
| {fone jnd+ see biuow Sw ,eeenco ida 1 S Wi 
| " Dante ads 


sc o+ svert bluow sasnqiups 6 sosiq ‘paievnoxa 

wore sit dovoetd? yilvtexrso soneid 2 tu. vod basit itu 
fsixsiam e¢4 10° ~Leizesam weivunszp odd Tlesent bas bsor 
(i mos? Sedjouzaenoo ed oF ai eAib rotetevibosit Jadt 


| .bsox wena oft ni donert.efe 


Yscuw ti exes 1 ,iilct © ; 
| ; / 
yiseesosn ai +2 oodw Jed? et mots sholoaso Jaum aw 


mgisi ed o3 owe Iliw doeuqispe ,eeans JeHvi1zAaNoS OF 


tl .ylixteeeagen tov 4 - 
eis elesiw sacdw sondosd Llsme @ «iw Bsosiq-rsd ‘bives 


~srivizt af Zio eaw sodoud sds bas yew-to-Japslt Sms ao 


ais dédd 2: .ddepla SLA 9 | i fn aT 
Yemsiiliw .aM ,3¢ ob od onion em"boy Yee 
vVilsex J *neved aw), ac A i : hips? 
jena ed bluoo +1 .viauvetisa janes Ft duods tdpuods 
aisiT .trow breed. Sas tsd¢ to ookdsaidmes S tenses 20 


bisow yeds deds ose blyow ew bas ,boixeq efAat pained 
enibsel ‘ ae 


a ie 


yous seunoced vwiivisos 2afs at 





artnom oft ni SMOZRy 2 oaort pa 


| ti O06 of dafdw ni =een> at, .vsew-Ie—shvls oii At0 


Mtete oo slyoed enoidstege bas sonsastatem odetiiw: 





ALLWEST REPORTING L-TD. 5150 
BURNABY 2, B.C. | 


g 























Dau, O'Rourke,Williams,Harlan 
CLOss-Exan DY SCOCL 


Q Now the question in the context of 


whole work may be thought to be facetious but 
Pewse nots Cakes that an, Order. to-do thiss works ves 
going to be necessary to take equipment from time to | 
time off the right-of-way. Is there any doubt about 
that? 

A Tora Minonrextent, ves 
Sirs 

Q And it also follows that 


in certain areas it's going to be necessary to clear 





trees and bush and so on off the right-of-way in order 
to make a place for these things. 
| A Yes sir. 
Q Yes. Is there any way of 
knowing before the design manual is produced how : 
many of these there are likely to be? 


WITNESS HARLAN: I would say 





Moe tothink at's farm to add that not all dikes will 
extend off the right-of-way. 

Q Is there any ball park 
figure yau can give us as to how mamy dikes per mile 
will be required? 

A It would be a complete 
guess. 

Q Well now, I would like 
to deal with right-of-way .cuts.. You've shown on some 
Otetnescilagrams, I think, situations in which: the 


right-of-way at a creek or a valley or approaching 





a creek or a valley franthe top has been cut down to 


the valley floor, and I take it that that would be 
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Dau, O'Rourke ,Williams ,Harlan 
Cress-Exam by Scott 


2, Bae. 


> 


a typical configuration: 
A I'm not sure what you 
mean by “typical”. 
You're referring to 
figure 4? 
Q its LOOKING ~at thes last 


fold-out which is figure 4. Do you have that in front | 





OL your 
A Yes, 2° do. 
Q Well, that shows a cut, 
does tt Not -= 
A Yes, it does. 
QO -- in which a hillside 
eG Cut away £ | 
A Prices, COLrect ;, \Ves. 
Q And? i take’ it that? that : 


is a reasonably typical configuration that will appear! 
Beenany  lOcCations On the route! 

A IT don't know how many 
Duet 6S a configuration that we may use, yes. 


Q Te'S a cOntiguracion that 


you will have to use from time to time. 


A Piwould titnk So, yes. 

QO Dna pEIncipaliy, OL 
course, at rivers® perhaps, or steep slopes { 

A Matis correct. 

Q Now, I'm not quite 


pliear from the diagram, 1S it the Intention, once 
baving done that, co £11? the cut right’ up vagain to 


the top to the original ground surface level? 
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i A I think that approaches 


the original ground surface, yes. 


fh 

















3 | Q But plyeake it ythat a 
a Bortionor «the yout willeremain atter.the work is : 
5 | completed’ | 
6 | A Lpmenot, sure. 
7 Q Well, can Mr. Williams 
@ | help me there? 
9 | A The cross-section which 
10 | is shown in the bottom right-hand corner does indicate 
1 that a slight dish-shaped depression does remain. 
12! Q Well, Can we Nave an 
131 expression of general intention from the designers? | 
14) Pees OMe ncending tour uli out Mpuor are you not? 
15 | A Yes, we are intending 
v7 Ve Peace Wp tan wy ee This would be my feeling anyway. 
17 | Q Do you disagree, Mr. 
a Williams? | 
| | 
19) WITNESS WILLIAMS: Oh, again 
20 | tEuwould,be.a Site speciiic, thing but jd. «would say 
eat! generally in the area that we're talking about, yes, 
22 | Tees nould be lrilioed up. 
23 | Q Ltake at 1 .should be 
| 
> | filled up because if it's not it creates a special 
25 | kind of drainage pee oene 
26 | WITNESS HARLAN: That is 
27 | COETSCE «VCS 
28 | Q IN which the water is 
29 | channelled into the cut and runs off down to the 
30 | bottom. 
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Dau, O'Rourke,Williams,Harlan 

Cress-Exam by Scott 

A Right. 

Q But -is 1b understood 
that because of the intention to fill up this parti- 
cular problem is not likely to occur? 


A Emost Situations Le 


there is a potential for thaw settlement, for example, 


this would create this dish-shaped configuration. Then 


I think we would go to the use of select backfill, or 
different materials in order to prevent this from 
happening. But com bined with this we would also 
have to provide additional erosion control measures. 

Q Bue betakeed ta bien 
whatever measure you utilize, it is not anticipated 
that following construction there will be any cuts 
or portions of cuts left through which water may 
channel? 

A Lithink thabeis 
COELeECE, VYES . 

Q Letakenim ;, fortexample, 
that's why you haven’t designed any silt basins at 
tae, foot sof tthentoreanything 1i0£ that type, “because 
they won't be there when the work is done: 

A Well, we haven't shown 
them. 

Q Well, do I understand 
it that you're not going to need them because these 
cuts will not exist when the repair work is done? 

A During the process of 
re-vegetation it may be necessary to provide some 


measure to control 'sil tation. 
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Dau, O'Rourke,Williams,Harlan 
Cross-Exam iby Scott 





Or a) siltation pond, I don't think.wejve-ruled, this 
out. 

Q Have you any plans at 
all for a siltation pond? We have been unable 


topeancdeanythingethatudealsswith it, 





A Pacanttethink Of “any. 
place we've listed them. That's not to suggest that 
we have ruled them out, no. I think there are some 
associated with some of the river crossing information 

Q Well, ,do, you. anticipate 


that you're going to need them? 


i den’ want eyou to design some-— | 
| 
thing you won't need, but are you going to need silt pq 


or sediment basins or whatever tney’re called? 





A ld suppose thererare 
Situations, where.we will need them., I, think these 
Wwali,be-veryydimited in, occurrence, 

Q Ves, aang, L take itsthat 


they are necessary in certain circumstances to prevent, 


the. sediments from. being carried into,xrivers and lakes? 
A They may. be, yes. 
Q Well, are you able to 


tell,us anything about the circumstances in which you 


may need them, how you will build them, where yau 





will put them, how the water will be controlled into 
them, how the water will be -- if it is -- controlled | 


out of them? 


A T must.admit I. haven’t 


given much consideration to it. 
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ih Oau,O'Rourke,Williams,Harlan 
SrOssSsixam by SCOEt 
Q I forgot to ask you one 
EningyebelrsHarlans Are ’you* famitiar-with an°%artiele 
called: 
" Catline Rehabilitation & Restoration," 
which is a report by Bolstad in a paper or magazine 
Galledy Ce Alaska of 19717 "Mat* page* 108? 
A Nop im now 
6) A Cac inne, you under- 


stand to be equivalent to your windrows’ 








A I wouldn't have inter-— 
preted it that way, no. 

“© What do you understand 
aecatl Vinelto*be? | 

A I'm not sure. 


Mr.Commissioner, 
Ga DEETsuppocellf the 


witness isn't familiar with the article I can't 
Mnitroduce it through him, “but °i will attempt todo 
so later. Well now, Mr. Dau, just a few brief ques- 
Gions Son ’scheduling. Could you briefly outline the 
questions or the problems that would result in the 
event that, for the purposes of scheduling, the owner 
under-estimated the pipeline mileage per spread? 
What's going to happen if an under-estimate has been 
made? 

WEINESS “DAU: You*re °rererving| 
POCEReGSamMounte"*GE «work the contractor can do in the 
season, or the amount of pipe? 


Either one. : 
Q y What are the costs, in 





what neighborhood are the costs, or what's at risk if 


you under-estimate? 
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Dau, O'Rourke,Williams,Harlan 
Cross-Exam by Scott 








L A I want to make sure I 
understand | 

é / your question, Mr. Scott. You're talking about con- | 
| 

3 tractons "progress, whetherthe iny fact could do that 

ca quantity of work in the winter season, is that the 
i 

5] question? Q Yes, you've estimated, 

6 | as I understand it, the number of spreads that are 


required to do a certain amount of work to complete 











“| the project within an appropriate number of seasons, | 
> and you've no doubt made your best estimate and I 
10 | want to know what the consequences of an under-estimaté 
1) | : 
12 | A Yes, it would -- 
13 if in the first winter construction season it became | 
met apparent that the contra ctors could not complete the | 
= Guancicy. of work that 12 hadkbéen@estimateay +-- 
16 Q GiMhinkewe're talking 
an pboue whatwdGicaltovér=estimatings MLet me putlit : 
18 | thismway.e°you have recommended that there should be | 
| nine spreads. 
20 | A Yes. | 

i 
21) Q That involves an esti- 
a mate of how much can be done by a spread per season. 
23) AY Wes: 
24 | Q Let us assume that you 
25 | had picked ten spreads, that's what I would call an 
| 

26 | under-estimation. 
ian A ALIe right. | 
238 Q Now what are the conse- 


quences for the owner of that kind of mistake? 
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Cross-Exam by Scott 


A The consequences would 
be that he would require additional work forces in | 
the second winter, obviously to catch up _ the 
spreads that were utilized in the second winter 
would have to be larger and the very worst possible 
circumstance may be more spreads. 

Q Novel acounmot «thank that 
I have made myseif clear. 

A gen ESOT y/pIsi we 

Q Youwi= presumably 
you and: your people had an internal debate as to 
whether there gould be eight spreads, nine spreads 
Om ten spreads -- 

A Tiiak fkes terwe: 

Q Yes, and you would 
want to select the number of spreads that could do 
the job because that is the first requirement and 
do jit most economically) ins terms of Bocoinaaes of 
the owner. 

zx Mecr 

Q And with due regard 
for the environmental requirements and so on. 

A Mes. 

Q And you have sdected 
nine as the optimum number of spreads which will do 
the job? 

A Mes < 

Q Nowraizheath: ls) your 
estimate. Now, what I am saying to you is what 


are the economic consequences and perhaps it is 


Dau, Williams, O'Rourke, Harlan 
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Cross-Exam by Scott 


an obvious question, if you had picked ten spreads 


and had therefore underestimated the amount of work 


that a manned spread could do? 


A 14 would, cost sivghtly 


more. 


Q 1 take it that 1t would 


cost the cost of a spread over two years. 


A Vecmecniat LS clgnc. 
3) And as a very rough 
ballpark figure, what would you give for that? 


20 mialron dollars? 


A Probably more than 
hak. 

Q imeehne, cange of 30), Lee 
WSeSavge2ly 20. 

A The mst of the 


equipment for a spread is on the order of 20 to 25 


Million dollars and this is the new purchase prELece 


for all of the “equipment. 


Q Yes. W@ll then, 


woulo,s0''or 35 be fairer? 

MR. MARSHALL: JI am sorry, 
Mr. Scott, it is maybe me or the hour or the 
temperature in the room, but if he has underestimated 
and got ten spreads-—? 

MR SCOTT 3° “it. ne has 
picked ten spreads and therefore underestimated the 
amount of work his men and equipment @n do. That is, 


if he has got one more spread than is necessary, what 


are the costs of that for the company? 


Dau, Williams, O'Rourke, Harlan 
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sag noe lag a aioe Dau, Williams, O'Rourke, Harlan 
Cross-Exam by Scott 


MR. MARSHALL: So the 


productivity per spread is higher than the estimate 


ho 


3 had been, I see. 


Mit ocOll: owpate Lrom 





5 | thac Cost, mr. Dau, ane there any other costs to 





ai wre owner ,of ‘that kind of error? 


> A Yes, it would involve 
=| the costs associated with the movement of the equipment 
| around, the costs associated with the movement of 
HI 
Bk people around and so forth. 


| Q All necessary because 
>! you have put on in this example one extra and by 
ma 6aef inition ~~ unnecessay spread? 
A Yes, also assuming that 
i the amount of labour hours per foot of pipeline 
would not change, because you would just build it up 
fae Litre! faster, 1s° what you are” saying. 

Q Yes, weil, now let's 
take the converse proposition, a situation in which 
29, asl would use the terminology, you have overestimated 


41 || for the purpose of scheduling, the work that a 


spread can do. 


ee, | A Yes. 

a Q Now, what are the 

a5 consequences in the same -= in that example? 

Be A That was what I was 

on trying to respond to. 

= Q Rigne,  cLgnt. 

29 | A That would require 

sas additional forces obviously in the second winter, that 
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Dau, Williams, O'Rourke, Harlan 
Cross-Exam by Scott 


| would be quite inefficient and as I said, in extreme 











1 
,| cases perhaps even more spreads in the second 
2 
3 | winter. 
| Q i take 1t theoretically 
-| Gn the worst —-- with a Major error, it -could you force 
| you to a third season? I know that it is a horrible 
71 Possioility to contemplate, out 1t —-= there is 
| Brisk Of that if you over estimate, is there not? 
' | A There is that cisk, it 
onl is very minimal, mind you. 
fl Q Well i. put, Lt Lo 
a you that the . costs involved in over estimating are 
ae much, much greater than the costs in under estimating! | 
is A P suspect that 1s 
15 | CORUeCC, 
mel Q Because you are dealing 
ee motwonly with the costs of .Squipment and so on 
Een) 
en | to Catch up or to speed up, but you are dealing with 
| the loss of revenue potentially? 
sol A Yes. 
ee Q AnG With anterest on 
* Capital costs and so on? 
Bl A Thaw LS correct, Six, 
sll Ves. 
25 | Q And I take it that 
mall Hheretore 2b is im the owner's interest to, as 
-| you have put it, to be conservative? 
xg | A Yes. 
Q That is, if there is 


} any shadow of doubt to under estimate? 
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Cross-Exam by Scott 


A i think) thatais correct, 
Sark 


Q Welljdnews lotakelitethak 


-if you should over estimate, one of the -- and you 


have pinpointed it, one of the remedial measures will 
be sort of a catch-up period’ 

A Dhak. ascrorrect |. 

Q vec 

Andgl puteit totyouavery 
frankly thatlin a catch-up period there are very 
substantial pressures on thescontractoreto jget the 


work done almost at all costs? 
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Dau, O'Rourke,Williams,Harlan | 
CEOss-Hxam by Scott 


A He would certainly 
be getting an awful lot of pressure. 

Q And wouldn © Lt bet faix 
to Say that the humanity fof contractors, being what it 


is, that in that situation the environmental protective 
| 





devices may get a low priority unless there isn't a 


guardian of the job on the job all the time? | 


A That would be true. 





Q Yes, and that's why a 
guardian on the job is so important. 

A That would be one of the 
reasons, yes. 

Q -Well, in that situation, | 
here's a problem that occurs to me, in that situation 
you will have monitors and inspectors. 


A Yes. 


Q And their function will 
be to see to it not only that the pipeline is built 
with regard to security of the pipe, but see to it 
that all the environmental conditions and so on that 
you desire to protect are even in a catch-up situation, 
honored and respected and built. 


A That's my understanding, 


SiG. 





Q Well, isn't one of the 
troubles going to be that these inspectors and monitors 
are going to be men working for the owner who is the | 
very person that wants the job caught up and finished? 

A They certainlywill be 


working for the owner, yes. 
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Dau, O'Rourke,Williams,Harlan 
Cross=Exam by Scott 

- Q Yes, and it will be the 

2) owner wo "WEEDS run tthe “risker’ the’ ®éatch-up is “not 

3| satisfied. 

* A That's correct. 

>| Q Well now, may I ask 

a in the in-house debate that went on, what were the 

4 factors that were advanced in favor of ten spreads? | 

a A Of ten spreads? 

id Q Rather than nine. YOu 
| just told me, as I understood it, that there was a 

el debate that went on between 8, 9, and 10 spreads. 

12 A Panes ORT yb Snhekt 

>t that impression. I was saying that there was great 
“al debate going on about the construction schedules. 
aa I am not sure that we had a plan, for instance, | 
16 that was waged on ten spreads. 
an Q Were there any advisors | 
= to Northern Engineering Service tile favored more than 
ae nine spreads in the course of the discussion that 
et led to the ultimate conclusion? ! 
a A I'm sure there must have 
4a been at some time some discussions that favored more 
=o i than nine spreads. The procedure we used in develop+ 
| ing a construction schedule was -- and it's been going 
oe enerorea Vong time —=“was that Northern “developed “a | 
Z| plan, several plans,to construct a project. We 
ob. retained pipeline contractors to provide us with 
a information with respect to the size of crews, quantities 
og of equipment, some cost information, and advice on the 

ee amount of work that could be done in a winter 
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Dau, O'Rourke,Williams ,Harlan 
Cross-Exam by Scott 
season. I think there were eight contractors retained 
for this assessment. They were given certain sections 
to assess for us, and I think in all cases more than 


one section. We got a relatively wide range of opinion | 


with respect to costs. There were obviously different 





Opinions with respect to the size of the crews and 
the amount of equipment and the amount of fuel that | 
was used and so forth. In doing their assessment 
they visited the work site, I seem to remember that 


we arranged summer trips over the sections that were 





involved, and we also arranged a winter trip. I 
believe in most instances this was by helicopter. We 
got all this information and made adjustments in the 


plan that we had developed, based on the information 





Wemuot £rom the contractors. Some of the contractors 
were more optimistic, some were more pessimistic. | 
The plan we have is a synthesis of the whole program. 

Q Well, the figure nine 
looks in substance like kind of a compromise between 
eight and ten, is that what youtre tellang mez 

A NOW EDO. 

Q Well, what were the 
concerns that led your contractor advisors who may 
have done so to opt for more than nine spreads? 

They may have been wrong, but I'm just wondering what 
the concerns that motivated them are, insofar as you 
can judge? 

A I'm sure some of them 
didtnetethank that they could construct, say, 80 


miles of pipeline in the north in one winter season. 
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Dau,O'Rourke ,Williams ,Harlan 

Cross-Exam by Scott 
Some of them were under the impression that that's 
not possible. 

Q Well, you've agreed with 
me that you've attempted to be reasonably practical 
but conservative in selecting the number of spreads. 

A wes 

Q I take it all these 
contractors were reputable experienced firms. 

A Yesitsixr. 


Q Yes. Do you think that 





it's prudently conservative to impose a construction 
schedule which one of the contracting advisors thinks 
is inapt or too heavy? 

A I don't quite understand 


that. 





Q Well, let me put it 
to you this way. You and I, I think, have agreed that 
the consequences of over-estimating are enormous, and 
that therefore your motive is to be conservative. 

A Yes. 

Q And in order to assist 
you to devise the number of spreads, you have retained| 
eight or ten contractors who have given you advice. 

A Yes. 

Q Now, I would have thought 
that to be conservative would be to, if you will, take 
the common denominator of that advice rather than 
to simply select the advice of a proportion of the 
coner ac tors. 


A You're suggesting that 
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Dau, O'Rourke,Williams ,Harlan 
CrOss-Exam by Scott 


| 
Sh we go to each contractor and say, "How many do you 
| 


ie) 


want?" And add them altogether and divide by nine 


Go 


and use that? 





| 
| 

4 | Q No, that would not be 
| 


conservative at all. That would be averaging. 











6 A Right: 
La Q Liwould say that 2 hyou 
a had ten contractors and you retained them, unless one 
9 | of them was way out of the ball park, you would take 
| 
vad the worst or the maximum number that your advisors 
| 
11) had recommended. It seems to me that would be conser- 
12) vative. 
See A Meeninkethat stthe 
14 | process we actually used, but I want to make sure you 
15 | Understand that we did not go to the contractors and 
16) ask them to assess the overall job. We gave -- they 
17 | looked at selected areas. In other words, we would 
18 select a spread length and ask them to look at that, 
19 | we selected several spread lengths and asked them to 
20 | fociieat that, wand at mo tstage aia we ask these 
21) advisors to list the number of spreads that were 
22 required !for'the total project. I don't think that 
ad was ever done. The information we got from the 
oy contractors more related to the equipment that was 
~ required, ‘labor that was required, and the advice as 
8 to how many miles! they “could do in®asparticular winter 
27 season. 
28 | 
| Q And you gave each of 
=| them a segment or two to deal with? 
30 | 


A As*I recall, they all 
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Dau, O'Rourke,Williams ,Harlan 
Cross-Exam by; Scott 

















1 got more than one segment to look at. 
2| MR. SCOTT: Mr. Commissioner, 
3} I'll be asking Mr. Marshall in due course to produce 
4 those reports from the advisors. 
5 Q Well now, I take it 
a that your scheduling really involves two factors, 
m what you call the productivity factor on the one hand 
“| and the non-productive days and analysis or estimate 
a of non-productive days on the other. 
10 | A Ves. 
| 
ae | Q Have you assumed a 
12) median or a Minimum construction season? Onmyour 
13)| graphs with the little black dashes across them, let 
14 | us Say that you show on one spread a season of 4 1/2 
15) months. 
16) A Ves 
Lg Q Is that an average 
18 | season, or is that a minimum season? 
19) A Sorry, oir. Maybe = can 
a respond this way. In the north the major pipeline 
| installation activities are assumed to take place 
22) between December Ist and April 15th in any one year. 
23 | Any winter season. There are activities, obviously, 
24 | relating to snow roads.and so on, and moving in, that 
25 | occur before December lst, and I guess in that sense 
| it's not either a minimum or an average, it's a 
| 
aid selected period of time. 
a Q Did this advice again 
29 | come from your contractors? 
30 | 


eee A i) Gan 6 recall whether 
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Dau, O'Rourke ,Williams,Harlan | 
Cross-Exam by Scott 


1 italia of LU didn't. ttbellevelt==9 ivimtnotsuresor 
thatju sazy 

3 | Q Do you know where those 
assumptions derived? 


A The assumption of 





6 December lst? 
71 Q Yes. 
8 A It was from Northern, 


I'm pretty sure. 
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AE Wish RRO TANG: LE -WDs, 
BURNABY. 2, B.C. DAU, O'Rourke, Williams, Harlan 
Cross-Exam by Scott 


i 
1] Q Dealing with non-productive 


ie) 


days, you say in the evidence at page 4417, volume 34, 
3] that non-productive days, that is, the number of 


a days that you daduct from the assumed season, is a 





»| judgment number which we think is appropriate. It has 
6 been developed as a result of discussions with contractors 


4) | 


and our own information. 








8 | Now, are these reports that 

ai the contractors have made tO you also going to have 

10 | aecatvonalization for that in it? 

LLY A Heam motwsure, 2sirhine 

ed igs some time since I read those reports. 

D3 Q What I am getting at is, 
slat you know, when you say the season is four and a half | 
| months, we will take off one month for non-productive | 


Re. | Gaycymreursavery ciatticult te tell whether: you are 


being conservative, radical or median without Knowing 


| ; 
18) why you picked one month. Can you help me with that. 











‘| Why did you pick the number of day thatyou did? 
29 | 

| Because an error there, it may be serious. 
ale | 

| A Selection of the 
oe | Of about yamonth and a half 

| non-productive days in the north’was our best judgment, 
23) | | 

| we Direvidea, as i recall,to the contractors all of 
Da Ae 3} 

the information that we had accumulated over the 
25 | 

i years on weather and some of the research data that 
| 

| we obtained. I cannot recall that any of them 
Si aph all 
</ | | 

had any violent disagreements with the assumptions 
28 | 

i that we provided them, but again, I am sorry, I 
29) | 

IK 





do not have the complete detaits at my fingertips on 


( that. 
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ae DAu, O'Rourke, Williams, Harlan 
Cross-Exam by Scott 


| 
1] Q Of vCoursernot, but 
oT take it that their reports will reveal where they 
i number of 


3) had them, any views that they had on the non-productive 


4+) days that you selected. 





> | A If they had a view 

Pee Geamucuce sit isi there, sir. Yes. 

7) Q Were they asked for 

2] their views on that? 

9 | A iecannog recall, ws ream 
10 | SOUCY see Lr . 
11 Ge Masoud erow, Gn.cadda eilen 


12 were they asked for their views on the productivity 


13. factor, the other factor that goes into the 

14: MEX? 

13+ A I think they were but I 
16 | am NOT MeUre. 

| Q And ginveakeyert bet Mehey 


18 were and if they did give their views that would 


-/' be contained in those reports as well? 


20 | A Can 1) gust haves ‘one 
<i second? 
i! 
e2 || Q Yes. 
| I could 
Dea it a + 
| A JeaacdoLcmdiy sscummarize the 
mh 4 A 4 A 
7) information we have provided toythe»contractors and 


3 what we asked for, if you would like, sir. 


28) Q I am not troubled about 
a . 

- | the information that you, previded) to them. I am 

23 | concerned about the response that they made to you. 


| Perhaps you can provide, or you can ask Mr. Marshall 


to provide both to me at a convenient time as you do not 


| 
| 
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BUIRNABY 2, Bac. : 
Cross-Exam by Scott 


m4 obviously have the matter at your fingertips. | 


bo 


Would you agree that even 
| 
31 for your eight or*ten contractors, the judgments 


4 that have led to the non-productive days and the 











>| producervity factor are bourne” out ‘of-very Pattie 
6S precedent? 
mM A Certainly there is | 
2 no 48" pipeline in permafrost terrain that we can | 
2 | draw our experience on, sir. : 
10 | Q Indeed in Canada there 
a would be no project of this dimension in recent times, 
12 would there? Out of which numbers of this value 
+3 could be obtained. 
ait A Not under these Sutednekoeces 
=| no SH | | 
16 | Q Now, aS a part time | 
on labour lawyer I was astounded to read that in Mr. : 
13 cross-examination of you you expressed confidence | 
BS that your schedule would not be significantly effected 
29 | by strikes. What evidence or studies or material or 
2.) advice did you have that you were going to get by? 
‘a A POC Genet erecali"saying 
23 | PESthac wayyy 'Sir! 
24 Q Ney youtdidenoty eto | 
25 4 
ct | be fair. 
26 | MR. MARSHALL:it was just that 
I 
aa Mr. Scott wanted to have a little opportunity to 
al do a little advertising. 
23 | MR. SCOTT: No, not at all. 
__ 30} Q I would have thought, Mr. 
\ 
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Cross-Exam by Score 


Dau, to be quite serious, that in scheduling any project 
in North America these days, one of the substantial, 
unpredictable factors, both in construction and in 
manufacturing is the possibility of labour unrest and as 
I understood your answer to Mr. Veale and obviously 
devthat occurred’ in this pregect; vou, tLhrougheno 
fault of your own, perhaps, will have over estimated in 
the terms in which we have discussed it with the 
consequences we have described. 

You expressed confidence 
tO MreeVeale that that would not thhappen storyou ox” 
to Arctic: Gas and I just wonder. on»what that confidence 


is based. 


A One of the underlying 
assumptions in developing the plan and schedule is that 
there would be an agreement with the labour trades in- 
volved,a no strike agreement before the project 
ever started. 

© - Form the, life,of the 
project? 

A Yes, sir. 

Q SO four confidence as 
predicated on entering into a collective agreement 
on) Sub-) contractors entering into a collective 
agreement with all trades that will survive for the 
bet eniotfrherconhracte: 

A VS eS LI. 

Q What do you say 
about --what is your view with respect to labour 


problems in the manufacturing component of the work? 
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Cross-Exam by Scott 


A Are you talking about pipe 
mills, for instance? 

y Pipe mills and other 
places where essential equipment has to be obtained, 
that are to a certain extent beyond your power. 

Have you made any assessment 
about whether labour unrest may cause delays and 
therefore effect the schedule there? 


A No, I have made no 


assessment, Sir. 


Q Do you know what the 
experience of the pipeline’ construction industry is 
with respect to labour unrest or down time? 

A Not!) in Specific, details, 


I cannot recall any major problems. 


Q Do you know anything or 
have you inquired to determine whether there is 


anything to know about the experience in Alaska? 


A I am aware that they 
have had some problems with one particular union 


in Alaska recently. 


Q is that a construction 
union or a manufacturing component union? Ordo 
you know? 

A I believe it was 


one of the unions that was not a part to the agreement 


with Alyeska, but I am not positive of that. 


Q And hasthat, as far 
as you understand it, produced a delay in portions of 


the work? 


| 
| 
| 
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Dau, O'Rourke, Williams, Harlan 
Cross-Exam by Scott 


| i 
| A It is my understanding 
2) that it has caused some delays, yes. 
| i 
3 | Q Do you know anything of the 





4, dimension of that delay? 


5 | A Nose ding Gano ts 





6 Q Welly; mow) . thank, just 
7, two other questions, you wildy betiadacyito, hear. Mr, 

8. Commissioner, I gather from your evidence that 

9 | you contemplated 12 to 18 month lead time 

19 between the last of the regulatory approvals and the 

| start,of construction surveys? 

12 | MR..MARSHALL:I do not recall 
i3 | that) being. the evidence. | 


aa | MR.) SCOTT: » It. is page two 





41>: of the canned evidence. 
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Dau, O'Rourke,Williams,Harlan 
GCross-Exam by Scott 











| MR» SCORTis+ Aniexigentical 
| ee : i 
et) exerchse: Wiis dave idone! to, gee that. . But..d f.you ! 
3) read the last of the first paragraph and the a oaeer ne 
| 
4) of ynegulatory approvals), in) the third paragraph, it | 
5 PEociices a period;eas ft Understand Bit,y Of) 22) sto 
6. months. 
7 MR. MARSHALL: That talks 
a about a start Of pipeline. Your question was about 
? | Stabteo. surveying, wasn’ tit, Me. Sactt? 
ua MR. <SGOTPeaStartrof tcon- 
LL StmuceLonisumveyssiie Isjpethisyle bowds months ,)-the 
12, aGaualsystenrt Gfedigging; or is it the start of con- 
13} struction surveys? 
a A Onmpage)?2 ,\ Sir? 
TS) Q Yes. : 
16! A Phat, the-rstart) cf | 
V7, Giemactial ipipe-layiing ~ithe construction activity. 
18 Q Aine wightys and: that | 
19} will be about 12 to 18 months lead time’ 
20) A Nowsir ,fthati's’ trot 
| COimae Ce. 
22 MR. MARSHALL: Mr. Scott, I 
23) think there was evidence today that it would be 
= likely, od Veaiae techn ease that you've outlined, 
25 that surveying would. start) the ysame ) summer! 
26 | MRigwsCOTTsLAl dari ght? 
27! Q Well, what is the lead 
28 time between the last of the regulatory approvals and | 
f 
‘als construction surveying? 
30) A i 'Ennk’ t+ Sard this 
| 
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Day, O'Rourke,Williams,Harlan 

Cross-Exam by Scott 
morning that -- or yesterday -- that regulatory 
approvals were obtained in the last -- the end of 
the first quarter in 1976, that there would be some 
construction surveys conducted in the summer of 1976. 

Q How long thereafter does 
the start of construction occur on that timetabk? 

A Which construction 
Survey, the installation of pipe? 

Q Trey first ‘construction 
WOrkeeiate nas “to be'"dones 1 can perhaps’ get at 
Chie do you have tive arscwem nowe! If can’ geceat 
this another way. 

A There would be some 
construction activity in the summer of '76, and in 
the winter of '76-'77. The activities would relate 
to docks and wharves and borrow pits, stockpile 
Sites and things like that. 

Q Let me put the question 
another way. I may have dealt with part of it this 
morning. After regulatory approval, what is the lead 
time required for final design, in ball park figures? 


Did you say one year this morning? 


A Yes, we were talking 
about the final design for the pipeline. Yes Sir. 
Q What is the lead time 


after regulatory approval for specifications? 
A It was the same time 


frame, Sir: 


Q Ailerronte What ¥o the 


lead time after regulatory approval for financing and 
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Dau, O'Rourke,Williams,Harlan | 
Cross-Exam by Scott 


i contracting the project? 


Le) 


| MR. MARSHALL: I don't think 





























3 | Mr. Dau can testify about that. 
41 MR. oCOEL: £Adl acight:. i tDees 
> | that have to be done before work starts? | 
é| A Before major -work startg 
\\ certainly. | 
3 Q And you may have dealt 
9 with this, or the design panel may have dealt with 
10) this. Do you know the lead time required after 
‘i 
12 | regulatory approval for the ordering up and delivery 
12 of materials? 
13 A That depends on the | 
14] Materials, sir. | 
15 | Q Let's take pipe as an | 
16 | example. : 
17 A It's my understanding 
18 | with regulatory approval at the end of the first 
19 | Gieeter. of 1976, it wouldiibe fpossibie tonstart 
20 | receiving pipe very late in the year 1976. 
21| . Q Now, on page 3 of the 
22 | prepared evidence, you say in the third paragraph: 
o> "Monthly rates of about 30 miles for winter | 
24] and 38 miles for summer construction are 
25 | possible." 
| I'm not quite clear, are those the maximum rates that 
27 can be attained? | 
28 | A Yes, in my view the 
i 
“| first part of the paragraph says that the plan is 
30 | based on the contractors having sufficient parheneat) 
| 
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MR. ISCOTT: (Could I suggest 


‘a 


NO 


8:15 in the morning? 
THE COMMISSIONER: All GiGi 


we'll adjourn until 8:15 in the morning, and I know 





i Miss Hutchinson will see if she can get them toy turn 
down the heat or turn on the aleeeconditLoninguanecirs 
meeting room tomorrow. SOM Otto. then’. 


8 | (PROCEEDINGS ADJOURNED TO MAY 16, 1975) 

















AUTHOR 
Mackenzie Valley pipeline inquiry: 


TES 


Vol. XXXIX 15 May 1975 


BORROWER'S NAME 


ee Se 


DATE DUE 








M é 
f . 


pnts tag 


St 











CY] 


a? 


a ie 7 : : i 
\ Veo ea 


7 


= 


. 


ww 


» 


A 


$ 
e 
» 


7 . 
, 
® ee. 
> 








RUS on 
OV MSE te Cty ( 
TC paaeeee eet MAN 
yeaa 
RNAS 


SOARS 
it in on WN 

YAIR AA UT 
Litatity ate 


Brat 
vt Oey 


Te SURO WW 
ula Gabry a wy re i Taira c an 
AH RLU YL we 
ime (ety? 


“ 


AAS 
a 
Rea 


VAS pet 
iar 
Rear ‘th 
we AS 
Hay i 


a 
ny 


is 
sete , 
UTED (HORDES 
ta ert tity awe 
wit aly ‘i 
MEAT 


ete 
PEST ha 
Sith 
i i 
‘ bite 
Shs aa 
We rik a i 
it Netra 


Inca 
ye 


yew a 
TE Ohare eh 
SHU aU ems fi 


ADK 


ah 


i 


rece 


t 


pepe 


ae 


CSL) 
AN, 


Na 


ei ie! 
GRR aHEaL Th et 
nh rita ie 


: LR ALR aene Perini Nau 
ay ; cae ) : Opie) ; My 

an Haka f fu! 4 i j 
ie CO AHS ph 


NABH E yt 


Wa Dliai, 
Deiain 
Ih 


CAE 
Heald tae SHUN 
Ta vis at 
ee 


Fi 
A saetilib Nt ies tp le Hy Ninety i i Vth 
FR Rehan tet en alee ( ; i f 
aaa ON ae 
hal ta he) 


nhc ra 


URN 
a ds 


PASO RY 
nn etiaitan 
Pein tt indi 
hens been 
Une 
i Abi 
palin Laat 
a i eh 
esis 


fe 


= nes 
= 


fe “f. 
mh 


ie 


= 


CT ae 
et 

i Ady 
f 


pea y rh : 
sc ae 
ee 


ren " a TOLD 
RAH mn ni 7 i DUN Hall stein 
Penrose hey OR Iara tr h shed i % Vepvta volt 
i ar 9 AVM Kent a t Hy eth ' i INN A Mi 

0) he f i ( i i i ; 
sat get a ! aan ay 
pn LiVanent PelM Mtg Chl 
mi g iy Me Ox tae if 
ita et tate 7s 4 
maatatta = 


NAC 
i ne 


Ot dey 
rRolnnren 


fila 
wind ; At 
Ain on iy 
‘ Hy Ci ao 
a Ali i 
Lea He 


wiry 
o 


Wed 4a), 
fe Para ties 
thas ‘ it Aca AN nee 
inte phe peas fon 
Na ‘ aad Dan ssh nial shy ita k wd ; 
se ea NSM Ae [7 on 
ai } 
ri sia ; Wade! Aig 





\ By eta ts 
Ceunienn) 1 Recent 
Oh ( 


